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In the U . S . , agr iculture is a major indust ry which produced 
approximate ly $ 5 29 b i l l ion worth of goods in 1982 . Agriculture direct ly 
emp loys 3 percent o f  the U . S . work force , whi le another 19 percent is 
employed in manufactur ing , proces s ing , transport ing , and retai l ing 
· agricultura l ly re lat ed products (U . S . D . A . , 1982 ) . In  the past few 
years, this major industry has experienced a turbul ent economic per iod. 
The general economic recess ion in the wor ld coup led with the e levated 
interest rates have depressed the f inancial pos it ion of the agricultural 
s ector . 
In 1981 , both short - and long -term interest rates reached post ­
Wor ld War I I  record highs . More s igni f icant ly , the real interest rate 
ros e  from - . 14 percent in 1980 to 6 . 06 percent in 198 2 . The real 
interest rate in the U . S .  is current ly the h ighest in the wor ld and 
cons equent ly the va lue of  the do l lar has increas ed by 37 percent s ince_ 
1980 (Ede lman , 1983 ) . The high value o f  the do l lar in 1 9 8 2  has between 
1 9 8 1 - 1982 contr ibuted to a decrease in the vo lume o f  agr icultura l 
exports by 6 percent and their value by 15 percent . Farmers are 
af fected by the poor export performance, s ince 22 percent of their cash 
receipts are derived from the s a le of  agricultural products abroad . 
Within the U . S .  domest ic scene , the reduced demand for commod­
it ies and the increas ing costs  of  product ion have p laced the farmers in 
·a cost pr ice squeeze . S ince 1 9 7 9 , the prices paid by farmers for pro ­
duct ion inputs have been ris ing at a faster pace than the prices 
received for agricu ltural products . This resulted in an 18 percent 
decrease in net cash farm income between 19 8 1  and 1 9 8 2 . 
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To compound the prob lem of the cost price squeeze , land values 
in the U . S .  have been dec l ining s ince 1 9 80 . Rea l estate as s ets make up 
over 75  percent of  total farm as s ets . The recent decline in income has 
prevented farmers from repaying their debts whi l e  the dec l ining land 
values have eroded the farm credit base . Cons equent ly the debt/ass et 
rat io o f  farms in the U . S .  increased from 1 6 . 1  in 1 9 7 9  to 20 . 6  percent 
in 1 9 83 (U . S . D . A . , l9 82 ) . 
In a State such as South Dakota ,  the economic  hea lth of  the 
State is l arge ly dependent on the vital ity of the agricu ltural industry .  
However ,  the cumu l at ive effect of low commodity prices and the ris ing 
cost s  of production has affected the we l l  being of farmers . In  1983 , 
the tota l  debt/ as set rat io was 28 . 6  percent . This repres ented an 
increas e o f  38  percent s ince 1 9 7 9 . 
This thes is is des igned to invest igate the future prospects of 
an irrigated farm located in Brookings County . B rookings County 
ref lects the rap id pace of irrigated development within the State. 
B rookings County in 1969  only had 984 acres under irrigat ion . ty 1982 
the irrigated area had expanded to 16 , 074  acres (U.S . D . C . , 1 982 ) . The 
l and area under irrigat ion has increased by 16 . 3  t imes s ince 1969 . 
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Problem Ident ificat ion 
Late ly , the agricultural sector has been exper ienc ing economic 
stress and uncertainty. This is due to a combinat ion of  high interest 
rates , depres s ed commodity prices and rapidly increas ing production 
costs.  The prospect for the further deve lopment of irr igat ion within 
the Stat e  is uncertain. 
High interest rates are det rimental to farm profitab i l ity. 
They rais e production cos ts , part icular ly for capital  intens ive act ivi­
t ies. Tay lo r  and Shane ( 1 982 )  report that with an 18  percent rather 
than a 10  percent annual interest rate , the breakeven price for irri­
gated corn i s  $ 0 . 25 per  bushe l higher. For dryland corn , the breakeven 
different ia l  is $ 0. 14  per bushe l higher. In the period 19 7 7  to 198 1 , 
short and long t erm (real estate )  loan rates increased by 9 6  percent and 
76 percent , respect ive ly , to reach leve l s  in the 1 7-19  percent range 
(Mel ichar and B a l ides , 1 9 83 ) . Current ly loan rates are at a relat ively 
stab l e  leve l of 13 - 15 percent. 
In the period from 198 1 to 1982 , farm product pr ices dec l ined 
by 4 percent . O f  greater s ignificance ·is the dec l ine in the rat io of · 
prices received by farmers to the index of prices paid , interes t ,  taxes 
and wage rates. The rat io in 19 7 9  was 107.  In 1982  the figure was 85  
(U. S . D. A. , 1 9 8 2 ) .  
The purpos e of  this study is to investigate the abi l ity o f  an 
irrigator to expand his resource bas e under var ious leve ls of  interest 
rates , commodity prices and init ial capital supp ly . The results  may 
give an indicat ion of the future trends in irrigated product ion within 
the Stat e  of South Dakota .  
Obj ect ives 
1) To determine the temporal impact of different 
interest rates , commodity prices , and var ious 
leve l s  of initial operating cap ital  on the 
growth of  a typical Brookings County irrigated 
farm . 
2 )  To determine the resource organizat ion of  an 
average Brookings County irrigated farm over 
a 10 year period . 
3 )  To inves t igate the long term prospects for the 
future deve lopment of irrigat ion in Brookings 
County . 
Jus t i ficat ion 
To support and expand agriculture , the State of South Dakot a 
has init iated a number of  proj ects dea l ing with rura l  water systems and 
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irr igat ion deve lopment . Examp les of such projects are CENDAK 39 6 , 000 
ac·res , Garrison I rrigat ion Project/ James River 80 , 00 0  acres , and Lake 
Andes /Wagner I rrigat ion Project 7 8 , 7 5 9  acres ( S . D . W . C . ,  1 9 8 2) .  
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As sessments of  the potent ial  benefits  of irrigat ion to the 
State have been undertaken by B rown and Shane ( 19 8 1 ) . The purpos e of 
their study was to s imulate the f inancial impact on taxes and income , if 
a hypothet ical 325 , 000  acres were irrigated in Eastern South Dakota . 
The results of  the s imulat ion indicated that between 1980  and 1990 , 
personal income would increase by $ 8 9 6  mi l l ion , retail  s a l es and use by 
$4 , 7 0 6  mi l l ion , and retail  s ales tax remittances by $ 39 mi l l ion . 
On a more loca l leve l , research by Tay lor and Shane ( 1982 )  
demonstrated the short run superiority of  irrigat ion over dry land farm­
ing . Net returns over the variab le costs  of a variety of  crops were , in 
1 98 1 ,  1 . 6  to 3 . 4  t imes greater under irrigated than dry land condit ions . 
However ,  the res earchers had reservat ions concerning the long-term 
profitab i l ity o f  agricu ltural  product ion . In  the study it was noted 
that the net returns over tota l  product ion costs  were negat ive for al l 
crops in 1 9 8 1 . Furthermore the net returns over total  production costs 
were higher for dry l and crops than for irrigated crops . 
The purpose  of  this thes is is to addres s the ques t ion regard­
ing the long term profitab i l ity of irr igated farms . The agricultural 
producer is at pres ent more than ever aware of the necess ity t o  maintain 
and maximize farm revenue in the face of  a cost price s queeze . To 
achieve this goa l , the farm entrepreneur wi l l  require data relevant to 
his s ituat ion . The producers who operate exist ing irrigat ion sys tems 
6 
may ut i l ize the informat ion to determine the effect of  such variables as 
interest rates and product prices on the profitab i l ity of center pivot 
units . Those  farmers who are cons idering invest ing in an irrigat ion 
unit w i l l des ire know ledge concerning the economic incent ives to warrant 
such a capital  expenditure .  This research project w i l l  incorporate a 
l inear programming mode l which wi l l  evaluate a lternat ive s ituat ions 
thereby aiding the producer in as s ess ing his investment opportun ities . 
Descript ion of the Study Area 
For the purposes of  this study , a survey of 37 irrigated farms 
in Brookings County was undertaken in 1982 . The tot a l  crop l and area 
covered by the farms in the study was 3 1 , 085 acres . This  cons istE�d of  
22 , 008 dryland acres and 9 , 07 7 irrigated acres . Seventy- five percent of 
the irrigated l and was devoted to irr igated corn . I rrigated soybeans 
represented 13 . 2  percent of the p lanted acres , fo l lowed by a l fa l fa at 5 
percent of the total acreage . Thirty-three percent o f  the dryland acres 
were p l ant ed to corn , soybeans occupied 18 . 8  percent , oats 15 percent , 
and a l fa l fa 1 1 . 9  percent . In  terms of the l ivestock enterprises , 50 
percent of the respondents had a beef cow enterpris e , 36  percent raised 
market hogs and 30 percent produced mi lk . 
B rookings County is located on the B ig S ioux B as in in eastern 
South Dakota . The bas in starts in Roberts County in northeas tern South 
Dakota and extends southwards to Union County .  The bas in i s  drained by 
a network of streams flowing into the B ig Sioux River , which dra ins 
approximate ly 9 , 5 7 0 square mi l es ( 1 965 ) . The under ly ing aquifer is the 
pr·imary source of groundwater for the region . I t  is  est imated that the 
storage capac ity in the outwash of Brookings County is 1 , 066 , 000 acre­
feet of  water with a tota l  amount for the B rookings area at 364 , 000 
acre- feet ( Lee , 1 95 8 ) . The majority of the soils in the Brookings area 
cons ists main ly of s i lty and loamy soil  types . 
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The c l imate in the County can be best des cribed as continen­
tal . The area endures temperature extremes ranging from a low o f  20 or 
more degrees be low zero Fahrenheit in winter to highs of  9 0 - 100  degrees 
in summer. The average dates for the last  spr ing freeze (based on a 
temperature of 28 degrees Fahrenhe it ) are between Apr i l  30  and May 9 .  
The average dates for the f irst autumn freezes occur between September 
30 and October 9 ( S . D . S . R . S . , 1 9 8 2 ) . This results  in an annual average 
of 130  frost - free days . The temperature range is due to the alternat ing 
inf luence of the co ld dry air masses from the Arct ic region and the warm 
moisture l aden air currents emanating from the Gul f  o f  Mexico . 
The precipitation received annual ly averages approximate ly 22 
inches . Summer and spring precipitat ion often invo lves powerful thun­
derstorms . The heavy downpours are often lost by runof f  on the medium 
textured s o i l s , part icular ly i f  there is a poor soi l structure and no 
conservat ion pract ices are emp loyed (U . S . D . A . , 1 9 5 9 ) . 
Re lated Studies 
Po lyperiod l inear programming is an ext ens ion of the s ingle  
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period static  l inear program . The app l icat ion of inter-temporal l inear 
programming to the farm s ector was first propos ed by Lo ftsgard and Heady 
( 19 59 ) . They constructed a s imp le farm mode l to ref lect the pr inc ip les 
invo lved in the deve lopment of a dynamic l inear program . A major fea­
ture of the mode l was the fac i l ity for the inter -per iod trans fer of 
capital . The gradua l accumu lat ion of capital permitted the mode l to 
deve lop its l ivestock enterpris e . However , the abs ence  of a land pur ­
chas ing act ivity in the mode l prevent ed an increas e in the resource 
area . The res earcher conc luded that po lyperiod l inear mode l s  could be 
us ed as a too l for extens ion , providing guide l ines for farm and home 
planning . 
Martin and P l axico ( 19 6 7 ) emp loyed a po lyperiod growth mode l 
to determine the growth path of  a typical farm locat ed in the ro l l ing 
p lains of  Oklahoma and Texas . The project ion was for a t ime span of 30  
years . Growth of the repres entat ive farm was achieved by e ither pur ­
chas ing or rent ing resources . The res earchers inves t igated the effects 
on growth of such variab l es as minimum start ing equity , farm s ize , cap ­
ita l  rat ioning , and various consumpt ion condit ions . The results indi­
cated that the maximum cap ital  accumulat ion occurred when a l l addit ional 
land was rented. I f  the rent ing act ivity was exc luded , growth in terms 
of s ize and net returns , was restr icted . 
Bowman and Chamb l iss  ( 19 7 0 )  used po lyper iod l inear programming 
to determine the opt imum a l location of resources , cap ital  f lows , growth 
trends , and act ivity organizat ion on a typica l 225 acre farm in South­
eastern Virginia . The period of  ana lys is was for 20 years , cons isting 
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o f  four 5 -year product ion periods . Cap ital  was withdrawn from the firm 
to· finance product ion act ivit ies , investment out lays , and family expen ­
s es inc luding tax .  The object ives of the mode l were to maximize the net 
returns , pres ent value of net returns , and net worth . Bowman and Cham­
b l is s  conc luded that maximizat ion of net returns results  in the expan­
sion of the crop l and area by rent ing . The purchas e of crop l and occurs 
pr imari ly when net worth is the object ive . The res earchers noted that 
po lyperiod programming had a dist inct advantage over stat ic ana lys is , 
since the mode l ref l ects a more dynamic and , therefore , rea l is t ic set ­
ting . 
Chien and B radford ( 19 7 4 )  constructed a mul t iper iod l inear 
programming growth mode l to approximate a farmer ' s long- run p lanning 
behaviour . The mode l was repres entat ive of  a 5 3 8  acre farm located in 
the central  B luegrass area of Kentucky . The purpose of the s tudy was to 
analyze the impact of  price variab i l ity , and management s trat egies , and 
to test the val idity of the mode l with respect to his torical dat a .  The 
l ength of the p l anning per iod was 4 years . The resu lts of the study 
revealed that in general the s imulat ions were cons istent with the 
behaviour of an actual farm . Chien and· Bradford conc luded that the 
mode l is val id in a des cript ive s ens e and that it contains some of the 
characterist ics which determine the behaviour of an actual farm . 
A recent app l icat ion of a po lyperiod mode l to the condit ions 
of South Dakota was undertaken by Jibben ( 1 9 78 ) . The mode l was con­
structed to repres ent an average 2 ,5 60 acre ranch in North Central South 
Dakota .  The purpos e of the analys is was to evaluate the impact of var-
10  
ious management strategies and drought periods on the performance of the 
farm over a 10 year per iod . Although the average farm could grow in 
terms of net returns and cash balances , no al lowances were made for the 
expans ion of land resources . Us ing the resu lts of  the mode l , Jibben 
suggested that the farm operator should plan his operat ion with the 
expectat ion of drought . This meant placing an emphas is  on crop land as 
opposed to pasture l and and a divers ified l ives tock program to maintain 
adequate cashf lows . 
CHAPTER I I  
NATURE OF THE MODEL 
Introduction 
The mode l constructed for the po lyperiod l inear program is 
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based primari ly on data gathered from a survey of 3 7  irrigated farms in 
Brookings County. The objective is to ut i l ize a mode l which repres ented 
a typ ical Brookings County irrigated farm in terms of resources and 
act ivit ies. 
The tota l  s ize of  the repres entat ive farm is assumed to be 
1 , 0 19 acres . The apport ionment of the l and into owned and rented areas 
is based on the results  of  the farm survey . The survey indicated that 
47 percent of the total l and area is owned and 5 3  percent is rented. 
Thus the farm acreage is divided into 4 7 9  acres of owned l and and 540 
acres of  rented land . The owned land cons ists of  2 8 7  dry l and acres , 130 
irrigated acres , and 62  acres of pas ture l and . 
There are a number of  as sumpt ions under lying the product ivity 
of the land. First ly , the dryland and irrigated acres are as sumed to be 
capab le of produc ing the yie lds specified in the act ivities throughout 
the t ime horizon . Second ly ,  it is as sumed that the dry l and acres cou ld 
be adapted to the product ion of an irrigated crop if a center pivot unit 
is instal l ed. This cou ld be achieved without any addit ional expense on 
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land improvement , e. g . , grading and drainage . The irrigated land is 
pr·esumed to contain the fac i l it ies ( e . g . , we l ls , pumps and e l ectrical 
services ) required for crop production with a low pres sure center pivot 
system . 
F ina l ly ,  land which is c lass if ied as pasture can e ither be 
ut i l ized as pasture feed or regarded as fal low land . The condition of  
the pasture area is cons idered to  be  average . This  coup led with an 
annua l  rainfal l of  22  inches is as sumed to produce one anima l unit month 
per acre . This product ivity figure is est imated from the dat a publ ished 
by Aanderud , Thaden , Maher , and Crandal l  ( 19 82-1 9 8 3 ) .  
The Framework for Ana lys is 
The p l anning horizon for the mode l is l imited to 10  years , 
thus providing a medium term forecast of future trends . The po lyperiod 
' l inear program wi l l  "maximize a l inear obj ect ive funct ion subject to a 
s et of  resource- act ivity re lat ionships " ( Jibben , 1 9 7 8 ) . The obj ect ive 
funct ion of the program is to maximize net farm income . This income is 
calcu l at ed by subtract ing the variab le and fixed costs  from the act ivity 
rece ipts . Cap it a l  generated in any one period is trans ferred to the 
subs equent period . 
The criteria for as sessing the re l at ive performance of the 
farm unit under the various as sumpt ions is bas ed on : 
( a )  Annual cashf low and 
(b ) Net farm income . 
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The annual  cashflow provides a measure of the farmer's abi l ity 
to finance the firm ,  irres pect ive of the net farm income . A pos itive 
and increas ing cashflow wi l l  provide the operator with an opportunity to 
invest in further resources . Convers e ly ,  a negat ive and decreas ing 
cashf low wi l l  lead to the deteriorat ion of  the farmer ' s f inancial  pos i ­
t ion . 
Net farm income is an indicator of  the pro f itab i l ity of the 
firm . A pos itive net farm income represents returns to  the owner which 
are greater than what is  required to keep his resources emp loyed . 
Impact of Crop Prices 
An aim of  this res earch phase is to s imul ate the e ffects of 
various crop price leve ls on the behaviour of the mode l . In  particular , 
it would be o f  interes t to determine the cons equences of  the various 
product price l eve ls on the organizat ion o f  resources and the growth 
pattern . To s at is fy this obj ect ive , two price l eve l s  are ut i l ized . The 
f irst s et of commodity prices is compos ed of a 10 year average and is 
referred to as the average proj ected prices . The s econd set of prices , _ 
is cal cu lated by increas ing the crop prices by 30 percent . In  effect , 
the purpos e is  to invest igate a scenario which is favourable  to the crop 
act ivit ies . This may provide informat ion on the expans ionary act ions of 
the repres entat ive farm . 
"02799 
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Impact of Interest Rates 
Borrowing cap ital  to f inance the production cyc le  is essent ial 
to most modern agr icultural units . High interest rates rais e product ion 
cos ts , thereby potent ia l ly stress ing cashf lows and dep let ing capital 
resources . Convers e l y ,  low interest rates l ead to reduced interest 
payments and promote capital accumulat ion . This in turn may encourage 
the acquis it ion of further resources . 
I n  thi s  ana lys is , two interest rate leve ls  are app l ied , 
name ly , 10 percent and 16  percent . The assumed rat es were chosen with 
the expectat ion that they would have a sufficient range to provide a 
dist inct and measurab le  effect on the mode l . 
Impact of Initial  Operat ing Capital 
Start ing leve ls  of  operating capital  inf luence the borrowing 
requirements of the farm operator . Producers with a low supp ly of cap ­
ita l  and e l evated borrowing needs have an increas ed probab i l ity of 
becoming bankrupt . A negat ive cashflow wi l l  restrict the investment 
opportunit ies and may eventual ly lead to a co l laps e o f  the unit . The 
two start ing operat ing capital  leve ls chos en were $50 , 000 and $ 100 , 000 . 
Thes e  sums were cons idered to be suffic ient ly divergent to produce s ig­
nificant ly different results . 
F igure 2 . 1  summar izes the analyt ical proces s . Under the var i ­
ous as sumpt ions there wi l l  b e  a total of 8 po lyperiod l inear programming 
(P . L . P . ) runs . The l ines define the various condit ions that wi l l  app ly 
for a part icu lar run . For examp le , run 4 wi l l  as sume a 10 percent rate 
of interest ,  $ 100 , 000  of init ial operat ing cap ital , and a 30  percent 
increas e in crop pr ices . 
Resource Rest rict ions 
Thes e  can be clas s ified as land , l abour , and capital.  
Land 
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The assumpt ions regarding l and have been stat ed in the intro ­
duction to this chapter. 
Labour 
Labour for the repres entat ive farm is assumed to be supplied 
by the operator and the immediate fami ly. The actual hours of labour 
availab l e  are der ived from a previous study of a South Dakota beef and 
grain farm (Wo l f , 1 9 7 0 )  and in consultat ion with S . D . S . U .  extens ion 
economist , Aanderud. The total  labour hours avai l ab le are supp l ied in 
s ix bi-monthly periods . A summary of the labour hours supp l ied is out ­
l ined in Tab le  2 . 1 .  It  is assumed that the operator cou ld supp ly 3,224 
hours p lus 1 , 15 2  hours of labour from the fami ly , thus result ing in a 
total  o f  4 , 3 7 6  hours. From this amount , 9 00 hours of  overhead labour 
are deducted which the operator requires to perform such tasks as 
account ing and col lecting supp l ies . Thus the total  avai l ab l e  supp ly of 
fami ly labour is 3 , 4 7 6  hours. 
Figure 2 . 1 Summary o f  the Po lyperiod L . P .  Runs and the 
As sumpt ions of the Study . 
Interest Rate Init ial Operat ing 
Cap ital 
C rop Prices": 
0% ( 1 )  
$ 50 , 000 
( 2 )  
10% 0% ( 3 )  
( 4 )  
(5 ) 
0% ( 6 )  
( 7 )  
0% ( 8 )  
* 0% refers t o  the average proj ected prices . 30% refers t o  the 
crop prices that are increas ed by 30  percent . 
To a l low the farm to expand , it is as sumed that the farmer 
could hire summer he lp in the form of one student . The s tudent l abour 
1 6  
could supp ly 6 5 0  hours i n  July and August and 5 1 7 hours i n  September and 
October . 
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Tab l e  2 . 1 :  The B i -monthly Supp ly of Labour for the Repres entat ive 
Farm , 1 982 . 
r l 
I Month Operator P lus Family Minus Tota l  I 
I Hours Hours Overhead Ava i lab l e  I 
� 1 
I Jan . -Feb . 432 120 108 444 I 
I I 
I I 
I Mar. -Apr. 5 78 138  126  5 9 0  I 
I I 
I I 
I May. - Jun. 6 6 3  2 7 8  162  7 79 I 
I I 
I I 
I Jul. -Aug . 650  400  180 8 7 0  I 
I I 
I I 
I S ept . - Oct . 5 1 7 120 180 45 7 I 
I I 
I I 
I Nov. -Dec . 384  96  144 336  I 
I I 
I I 
I Tot a l  Hours  3 , 2 24 1' 1 5 2  900  3 , 47 6  I 
L J 
Sources : Wo l f  ( 19 7 0 )  and Aanderud ( 1982 ) . 
Capital  
The capital  supp l ied is separated into four cat egories: 
( 1 ) Livestock capital, 
( 2 )  Livestock fac i l ity capital , 
( 3 )  Operat ing cap ital , and 
( 4 )  Long term capital . 
To calculate the exist ing supp ly of  l ivestock and l ivestock 
fac i l ity cap ital ,  it was neces s ary to determine the current s ize and 
type of l ivestock enterprise. To achieve this, it was dec ided to al low 
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the l inear program to compute a so lut ion for a one year period . The 
l inear program resu lt. provided the bas is for dete rmin ing the beginning 
l ivestock numbers and bui ldings . The result ing P . L . P .  so lution indi­
cated that the pres ent status o f  the farm cons ist ed o f  a sow enterprise 
(66 head ) farrowing and f inishing pigs to a butcher hog weight . The 
value of the l ivestock inventory amounted to $ 1 7 , 1 60  and the l ivestock 
bui ldings were worth $ 1 1 , 7 34 .  I t  is as sumed that the s a le o f  the 
faci l it ies would provide sufficient capital to perm it the construct ion 
of the bui ldings or modificat ion for uti l izat ion by a different l ive­
stock enterprise  or some combinat ion o f  l ivestock ente rpris es . 
An important assumpt ion in the analys is concerned the prefer ­
ences of  the farm operator . I t  is assumed that the farmer is primari ly 
interes t ed in deve lop ing a cash crop farm as opposed to a l ivestock 
farm . Thus , l ivestock numbers are l imited to the number that could be 
accommodated in the bui ldings current ly avai lab le throughout the 10  year 
period . This step was taken to prevent the convers ion o f  a cash crop 
farm into a unit dominated by l ivestock enterprises , which would have 
produced results impert inent to the stated obj ect ives o f  the s tudy . 
In  addit ion to the l ivestock capital  avai lab l e , the producer 
could borrow money to invest in the purchas e of breeding stock for the 
bee f , hog , and dairy enterprises . There are no restrict ions on the sums 
which can be borrowed , although the capital  must be repaid within one 
time period . The interest charged is based on an annua l  rate , s ince it 
is assumed that the inves tment in l ivestock is of  a long term nature 
re l at ive to the operat ing cap ital loans . 
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The supp ly of  operating capital is defined as , "the total  
dollars avai l ab l e  to pay for cash operat ing expenses be fore it became 
neces s ary to borrow " (A l len , 1983 ) . As indicated above, the two leve ls 
of init ial  operat ing capital  examined in the study are $ 5 0 , 000  and 
$ 100 , 000 . 
The init ial  as sumed supp ly of operat ing cap ital  may be insuf­
ficient to meet the short term needs of  the farm bus iness . To supple­
ment the init ial  supp ly of  operat ing capital , the mode l can act ivate a 
short term borrowing act ivity . This act ivity permitted_ the mode l to 
borrow operat ing cap ital  with the st ipulat ion that a l l  sums lent must  be 
repaid within the product ion period . Thus the loans are on an annual 
bas is throughout the 1 0  year period . 
The interest charged on operat ing capital  is  hal f  the normal 
assumed annual  rate . The reasoning is that operat ing cap ital  is 
required for on ly short per iods of time and repayment of the loan 
invo lves a cont inuous f low process  rather than an annua l event . 
The long term capital  borrowing act ivity permitted the farm 
operator to f inance the purchase of land and the leas ing o f  irrigat ion 
systems . The long term capital supp ly is bas ed on as s et and debt val ­
ues . I t  is defined as the quant ity of cash that can be borrowed on a 
long term bas is to f inance a cashf low deficit or land and irrigat ion 
system purchas es . To determine the init ial amount o f  long term capital , 
it is as sumed that the tota l  farm as s ets are valued at approximately 
$469 , 154 .  This  inc luded land, bui ldings and equipment . In  Tab le 2 . 2 ,  
the as sumed va luat ion of the repres entat ive farm 
_
is pres ented . The 
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init ial net capital  rat io is as s umed to be 3 . 0 ,  and thus total 
l iabi l it ies amount to $ 15 6 , 384 . The rat io is bas ed on information pro -
vided by Jans s en o f  the Economics Department at S . D . S . U . .  Capital bor -
rowing is permitted unt i l  the rat io dec l ines to 1 . 69 .  This in e f fect 
meant that $ 1 19 , 9 7 2  o f  long-term capital  cou ld be borrowed . 
Table  2 . 2 :  Farm As s ets  of  the Repres entat ive Farm Us ed in the 






Dryland , 287 ac . @ $ 5 10/ac . 
I rrigated Land , 130  ac . @ $80 1 / ac .  
Pas ture Land , 6 2  ac . @ $255 /ac . 
Bui ldings , Farmstead 
Machinery Equipment 
I rr igat ion Equipment 
Tota l  As s ets  
$ 146 , 3 7 0  
$ 104 , 1 3 0  
$ 15 , 81 0  
$ 40 , 0 0 0  
$ 1 3 9 , 1 1 5  
$ 2 3 , 7 29 
$469 , 15 4  
L-----------------------------------------------------------------------
F ixed Costs 
Two s ets of  fixed costs  were prepared : one as s uming a 10  and 
the other a 1 6  percent rate of  interest .  Thes e  f ixed costs are pre-
s ented on Table  2 . 3 .  The land charge is bas ed on the as sumpt ion that 
l 
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the property had an origina l debt in 1 9 7 0  o f  $80 , 9 2 1  amort ized at 8 1 / 2  
percent over a 3 0  year per iod . 
The valuat ion for the machinery and the fixed cost s  is derived 
from the informat ion provided by A l l en ( 1982 ) . The machinery require ­
ments for the farm were det ermined from the informat ion pub l ished by 
Al len ( 19 79 ) . The current machinery inventory ( s ee Appendix B )  is 
assumed to be suf f icient to a l low the farmer to operat e  the owned and 
rented l and . Purchas e o f  rep lacement machinery invo lves a cash purchase 
equal to  the annual depreciat ion cost . 
The irrigat ion fixed cos ts were computed from the PUMP program 
supp l ied by the AGNET computer ( s ee Appendix B ) . The investment costs 
uti l ized for the ca lculat ions are bas ed on the informat ion supp l ied by 
an imp lement dealer  in B rookings County . 
Deprec iat ion , taxes , and insurance compris ed l ivestock enter ­
prise fixed cost s  (Al len and Aanderud , 1 982) .  Thes e  f ixed costs  are not 
inf luenced by the rate of interest .  The amount is bas ed on the s ingle 
period l inear programming so lut ion , which s e l ected a hog farrowing and 
finishing act ivity . 
The l iving expens es for a family of four are es t imated at 
$10 , 000 per annum . 
22 
Table  2 . 3 :  Annual F ixed Cos ts of  the Representat ive Farm , 1982 . 
r---------------------------------------------------------------------- l 
I Items Interes t Rates  I 
� 1 
I I 



















Hous ing , Insurance 
Interest 
Deprec iat ion 
I rrigat ion Equipment 
Interest ,  Tax and 
Depreciat ion 
Livestock 
Tax , Insurance 
Depreciat ion 
Living Expens es 
Tota l  Fixed Costs  
$ 7 , 530 
$ 3 , 045 
$ 3 - , 6 1 7  
$14 , 60 7  
$1 7 , 10 1  
$ 7 , 789 
$ 7 , 6 79  
$10 , 000 
$7 1 , 368 
$ 7,5 30 
$ 3 , 045 
$ 3 , 6 1 7  
$22 , 95 3  
$ 1 7 , 10 1  
$ 9 , 084 
$ 7 , 6 7 9  
$10 , 000  
$81 , 09 9  
L---------------------------------------------------------------------
Sources : A l len (1982 )  for the machinery f ixed costs  and A l len 
and Aanderud (1982) for the l ivestock f ixed costs.  
Act ivit ies 
C rop Act ivities 
The crop act ivit ies are separated into two groups : irrigated 
and dry land . The survey results disp layed in Tab le 2 . 4 ,  indicate that 
the prominent dry l and crops are corn , oats , soybeans , and a l fa l fa . 
Corn , soybeans , and a l f a l fa are the favoured irrigat ed crops . 
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In  the repres enta�ive farm model , the acreage which could be 
devoted to a l falfa  is res tricted . This is bas ed on the resu lts  of  the 
pre l iminary l inear programming runs that indicated that a l fa l fa is  
c lear ly the dominant crop . It was decided that in a real s ituat ion the 
farmer is l imited by the market ing diff iculties associat ed with a l falfa , 
due in part to the l ack of an organized nat iona l market . Thus the 
operator is confined to supp lying the local market . Dry l and al fal fa is  
l imited to 9 0  acres and irr igat ed alfa l fa to 30 acres . 
The dry l and crop budgets ( s ee Appendix A)  are based on the 
production costs pub l ished by Aanderud and Al len ( 19 8 2 ) . I t  is assumed 
that the crops could be cu lt ivated in a �ont inuous s equence . This 
a l lowed the ident i ficat ion of the most profitab l e  crops in each year of  
the po lyper iod mode l . 
The irr igated crop budgets (s ee Appendix A )  are derived from 
the figures pres ented by Taylor and Shane ( 1982) . To update the 198 1 
f igures to 1 982 , they were multip l ied by the appropr iat e  price index 
(U . S . D . A . , 1 982 ) . To determine the operat ional cost difference between 
a low pres sure and a high pres sure center pivot, the AGNET program PUMP 
Tab le 2 . 4 :  Survey Results  of  3 7  Brookings County I rr igators , 
1982 . 
r 
I Percentage of  C rop land P l anted to C rops 
t 
I Dry land I rrigated 
I - ----- - - --------
I Corn 33 . 7  7 7 . 3  
Soybeans 18 . 8  1 3 . 7  
Oats 14 . 0  1 . 6  
A l fa l fa 1 1 . 9  5 . 0 
s. Wheat 8.3 1 . 4 
Sun f lower 7 . 2  0 . 0  





was ut i l ized . I t  is assumed that the low pres sure system operates at 40 
p . s . i . whi le the high pressure center pivot funct ions at 7 0  p . s . i  . .  
The e lectricity rates are quoted from the S ioux Val ley Empire E lectric 
Assoc iat ion ( see Appendix A)  whi le the water app l icat ion amounts and 
repres entat ive we l l  depth are provided by C luever of the S . D . S . U .  Agr i-
cultural Engineering Extens ion Service . 
The yie lds for the crop budgets are shown in Tab le  2 . 5 .  
Yie lds for the dryl and crops are determined by calculat ing a 5 year 
average of Brookings County crop yie lds between 1 9 7 7  and 1 9 8 1  (C . L . R . S . , 
1 982) .  Per - acre yie lds of irrigated crops are derived from the s ample 
survey and from the data presented by Taylor and Shane ( 1982) . Table 
2 . 5  high l ights the yield different ial between dry land and irrigated 
25 
crops in Brookings County . In the case o f  corn , irrigat ion caus es a 
dramat ic increase in production per acre on the order o f  88 . 4  percent , 
whi le al fal fa and soybean yie lds increas e by 80 percent and 5 4  percent , 
respect ive ly . 
An important cons iderat ion concerned the yie ld different ial 
between the low and high pres sure center pivot units . Low pressure 
water distribut ion units have a reduced sprinkler dispers ion radius , 
resulting in an enlargement of  the water drop lets . Consequent ly , the 
impact energy of the water drop lets is intens ified , and the water 
appl icat ion rate is more rapid. This can augment the probab i l ity of  
soil  crust ing which in turn can caus e water run-of f . Soi l s  which are 
not l ight enough and lack adequate drainage are part icular ly prone to 
surface wat er run-off . Water run -off can lead to an unequal permeat ion 
of water throughout the soil  profil e ,  which may have a detrimental 
effect on the potent ial output . The risk of  such an occurrence is 
increas ed when low pres sure systems are us ed on undul at ing l and . High 
pressure sys tems produce a reduced drop let s ize and are therefore. less 
prone to soil crust ing and run-o ff . 
The respondents surveyed in Brookings County d id not report 
any negat ive impacts on yie lds of crops irrigated by low pres sure sys ­
t ems . A s imp le s tat ist ical two -samp le tes t of  means confirmed that in 
the 1982  crop year there was no difference between corn yie lds harvested 
under low or high pres sure irrigat ion systems . Thus , it is assumed that 
irrigated crop product ion per acre is the same , irrespect ive of the 
water distr ibut ion sys tem . 
Tab le 2 . 5 : Per Acre Yie lds o f  I rrigated and Dry land Crops in 
Brookings County , 1982 . 
r 
I Dry land Crops 
� 
I C rop Unit Yie ld/ acre 
I - - - - - - - - - -
I 
I Corn Bu . 69 . 0  
I 
I Oats  Bu . 5 6 . 0  
I 
I Soybeans Bu . 26 . 0  
I 
I A l fal fa T .  2 . 5  
I 
r -
I I rrigated Crops 
I 
r 
I C rop Unit Yie ld/ acre 
I 
I - - - - - - - - - -
I 
I 
I Corn Bu . 1 30 . 0  
I 
I Soybeans Bu . 40 . 0  
I 
I A l fa l fa T .  4 . 5  
I . L 
Sources : Dry l and crop yie lds are based on a 5 year average , 
C . L . R . S .  ( 1982 ) . I rrigated yie lds are derived from Taylor 
and Shane (1982 ) , and the samp le survey of  B rookings County 
I rrigators (1982 ) . 




















2 . 6 .  The prices are derived from the Crop and Livestock Report ing Ser-
vice o f  South Dakota (19 7 3 - 1 982 ) . They represent a 10  year average . 
I n  Tab le  2 . 7 ,  a summary of the proj ected receipts , variab le  
costs , and gros s margins is presented for the dry land and irr igated 
2 7  




Source : C . L . R . S .  ( 1982 - 1 983 ) 
crops used in the repres entative farm . Tab le 2 . 8  pres ents a s imi lar 
summary . However , the commodity prices have been increas ed by 30 per-
cent . Corn s i lage is excluded, s ince the act ivity is us ed s o l e ly as a 
source of feed for the dairy enterprise . 
The gross  margins for dryland soybeans are subs tant ia l ly 
larger than for other crops . When prices are increased by 30 percent , 
the superiority o f  soybeans is marginal ly eroded and a l fa l fa becomes 
less profitab le than corn or soybeans . 
I 
The highest  gross  margins for the irrigated crops are attained 
by corn under the two s ets of price as sumpt ions . Soybeans and al falfa 
rank s econd and third, respect ive ly . However, under average proj ected 
prices the gros s margin different ial between corn and soybeans is mini -
mal . When a low pres sure center pivot is ut i l ized, corn has gross mar -
gin advantage o f  $ . 80 . With a high pres sure center p ivot the difference 
in gros s margin returns is reduced to $ . 0 7 .  Nevertheless ,  it is impor -
Tab le 2 . 7 :  Receipt s , Variab l e  Costs , and Gros s Margins for the Crop 




I Dryland Crops I 
� � 
I Corn Oats Soybean A l fa l fa I 
I - - - - - - - - - - - - - - I 
I I 
I I 
I Receipts 162 . 15  7 6 . 7 2  155 . 48 1 12 . 50 I 
I I 
I I 
! Variable I 
! Costs 95 . 80 5 2 . 10  5 7 . 65 36 . 55 I 
I I 
I I 
I Gross I 
! Margin 66 . 35 24 . 62 9 7 . 83 75 . 95 I 
� � 

















H . P .  L . P .  
305 . 50 305 . 50 
1 7 2 . 7 3 166 . 32 
132 . 7 7 139 . 18 
Soybean 
H . P .  L . P .  
239 . 20 239 . 20 
106 . 50 100 . 82 
132 . 7 0 138 . 38 
A l fa l fa 
H . P .  L . P . 
202 . 50 202 . 5 0 
95 . 92 88 . 7 9 
106 . 58 1 13 . 7 1 
L-------------------------------------------------------------------
Sources : The dryl and variab l e  costs are based on Al len and 
Aanderud ( 1982 ) . The irrigated variab le cos t s  are derived 
from Tay lor and Shane (1982 ) . 
* H . P . and L . P .  refer to a high and low pressure center p ivot sys tem , 
respect ive ly . 
tant to bear in mind that the mode l wi l l  not necces s ar i ly favour thos e 
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Tab le 2 . 8 :  Receipts , Variab le Costs , and Gros s Margins for the Crop 
Budgets Us ed in the Study , Assuming a 30 Percent Increase 
in Commodity Prices . 
r-------------------------------------------------------------------- 1 
I Dryland Crops I 
t 1 
I Corn Oats Soybeans A l fa l fa I 
I - - - - - - - - - - - - - - - I 
I I 
I Receipts 2 10 . 45 9 9 . 68 202 . 02 146 . 25 I 
I I 
I I 
! Var iab le  I 
! Costs 95 . 80 5 2 . 10  5 7 . 65 3 6 . 55 I 
I I 
I I · 1 Gross I 
I Margins 1 14 . 65 47 . 58 144 . 37 109 . 7 0 I 
t 1 






H . P .  L . P .  
3 9 6 . 50 39 6 . 5 0 
1 7 2 . 7 3 166 . 32 
Soybeans 
H . P .  L . P .  
3 10 . 80 3 10 . 80 
106 . 5 0 100 . 82 
Al fal fa 
H . P .  L . P .  
263 . 20 263 . 20 















Margin 223 . 7 7 230 . 18 204 . 30 209 . 9 8 1 6 7 . 28 1 74 . 4 1 I . 
L------------------------------------------------------------------- J 
Sources : The dryl and var iab l e  costs are bas ed on the budgets of  
A l l en and Aanderud ( 1982 ) . The irrigated variab le  costs  are 
adapted from Taylor and Shane ( 1982 ) . 
act ivit ies demonst rat ing the highest returns to land . The l abour hours 
required by the individua l crop is a determining factor , particular ly 
when the l abour supp ly is restricted . 
The labour hours required for each irrigated and dry land crop 
on the representat ive farm , are shown in Tab le 2 . 9 .  The dry land crop 
having the highest demand for labour is corn s i lage , whi l e  a l fa l fa has 
the lowes t requirements . I rrigated corn has the greatest demand for 
labour fo l lowed by a l fa l fa which requires 3 percent more labour than 
irrigated soybeans . 
Livestock Act ivit ies 
The l ivestock act ivit ies cons isted of a beef cow unit , ful l  
fed steer and hei fer unit , hog farrowing 
·
and f inishing enterprise , 
feeder hog unit , and a dairy enterprise ( s ee Appendix A ) . The budgets 
are bas ed on the data pub l ished by A l len and Aanderud ( 19 8 2 ) . The 
act ivit ies were chosen in consultat ion with Shane o f  the E conomics 
Extens ion Department , S . D . S . U . .  
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The proj ected l ivestock prices us ed in the l ivestock budgets 
are bas ed on a historical 10 year average (U . S . D . A . , 1 9 7 3 - 1 9 82 ) . These 
prices are pres ented in Tab le 2 . 10 .  
The beef cow enterpris e produces a 9 2  percent cal f  crop . 
Rep lacement hei fers start ca lving at the . age of  two years . Production 
is assumed to be represented by . 18 of a 3 . 7 5 cwt . he i fer per cow as a 
breeding rep l acement , . 46 of a 4 . 25 cwt . steer and . 28 o f  a 3. 75  cwt . 
heifer . The l atter two can be either sold immediat e ly or  trans ferred to 
a fatten ing unit on the farm . 
The fattening unit invo lves a 4 . 25 cwt . s t eer c a l f  being fed 
to a weight of 10 . 75 cwt . , and a 3 . 75 cwt . he ifer c a l f  being fed to a 
we ight of  9 . 25 cwt . I n  both cas es it is assumed that there is a 2 per-
3 1  
Tab le 2 . 9 :  Labour Hours Required Per Acre Per B i -Monthly Per iod 
for I rrigated and Dryland Crop Act ivit ies in the 
Study , 1982 . 
r 1 
I Dry l and C rops I 
� 1 
I Months Corn Oats A l fa l fa Soybeans Corn S i lage 
I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I 
I 
May-June 0 . 76 0 . 60 0 . 65 0 . 59 0 . 7 6 
Ju l .  -Aug . 0 . 20 0 . 9 9 0 . 45 0 . 16 0 . 20 
Sept . -Oct . 1 . 47 0 . 25 0 . 00 1 . 14 2 . 00 
Total  Hours 
of Labour 
Required 2 . 43 1 . 84 1 . 10 1 . 89 2 . 9 6 
� 1 
I I rrigated Crops I 
� 1 
Month Corn Soybeans A l fa l fa I 
- - - - - - - - - - - - - - - I 
I 
I 
Mar . -Apr . 0 . 00 0 . 00 . 06 I 
I 
I 
May -June 1 . 32 1 . 02 1 . 35 I 
I 
I 
Ju l . -Aug . 0 . 40 0 . 32 1 . 39 I · 
I 
I 
I Sept . -Oct . 1 . 78 1 . 38 0 . 00 I 
I I 
I I 
I Nov . -Dec . 0 . 35 0 . 00 0 . 00 I 
I I 
I I 
I Tot a l  Hours of I 
I Labour Required 3 . 85 2 . 7 2 2 . 80 I 
L J 
Source : A l len ( 1982 ) . 
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Tab le 2 . 10 :  Average Proj ected Livestock Prices Us ed in the Study . 
r--�-------------------------------------------------------------------- l 
I Livestock Pr ices I 
� � 
I Livestock Unit Price $ I 
I - - - - - - - - - - - - - - - - I 
I Feeder Steer Cwt . 6 0 . 18 I 
I I 
I Feeder He i fer Cwt . 5 8 . 5 7 I 
I I 
Rep lacement Hei fer 
Fat Hei fer Cho ice 
Fat Steer Choice 
Cul l  Cow 
S laughter Hogs 
Aged Sow 
Manufactur ing M i lk 









5 1 . 29 
5 2 . 1 0  
5 2 . 64 
34 . 65 
43 . 00 
3 6 . 00 
00 . 1 2  


















Sources : Livestock prices , U . S . D . A . ( 19 7 3 - 1982 ) . Manufacturing 
m i lk and dairy cal f  price , Al len ( 19 8 2 ) . 
cent death los s . 
The sow enterpris e produces two l itters annual ly in March and 
S eptember .  Output is 15  pigs per sow . The pigs are fin ished to s e l ling· 
weight o f  2 . 25 cwt . A pig is retained from the March l itter for 
rep lacement of the breeding sow .  
The feeder p ig act ivity buys in 40 lb . p igs , which are fed to 
a we ight of 2 . 25 cwt . The number of pigs per act ivity is init ial ly 10 
but , by the t ime s laught er weight is achieved ,  the number has decreas ed 
by . 1 5 due t o  death loss . 
The dairy act ivity cons ists of one mi lk cow produc ing 10 , 000 
lbs . of manufactur ing milk , . 9 2 of  a dairy cal f and . 02 o f  a cul l  cow . 
A l l  rep lacements for the breeding stock are bought in . 
Tab le 2 . 1 1 summarizes the various l ivestock gross margin 
returns . The bee f cow gross margin is bas ed on the s a l e  of  the steer 
and the heifer . The fed s teer and heifer variable  costs  as sume that 
there is a trans fer in of the l ives tock as oppos ed to a purchas e .  The 
highest returns are obtained by the sow and dairy act ivit ies , though 
their l abour demands are re lat ive ly high . 
Table  2 . 1 1 :  Gross Margin Returns for the Livestock Enterprises 
Used in the Study . 
r 
I Livestock Rece ipts Variable  Gros s 




I Beef Cows 237 . 28 126 . 1 8 1 1 1 . 08 
I 
I 
1 -Fed Steer 554 . 56 5 6 . 24 49 8 . 32 
I 
I 
I Fed Hei fer 4 7 2 . 28 5 0 . 35 42 1 . 9 3 
I 
I 
l Farrowing and 
I Finishing P igs 16 10 . 0 1 594 . 8 1 1 0 1 5 . 20 
I 
I 
I Dairy Cows 1368 . 23 3 7 2 . 44 9 9 5 . 79 
L 
Source : Al l en and Aanderud ( 1982 )  for the variab le costs . 























the sow enterprise needs 2 8  hours ( see Appendix A) . In comparison , the 
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fu l l  fed heifer act ivity has the lowest labour demand at 2 . 2  hours . The 
least profitab le act ivity is the beef cow unit . 
Purchase and Sale  of  C rops 
Al l crops produced could be so ld or used for feed . Oats and 
praire hay cou ld be purchas ed to provide l ivestock feed . S ince the 
repres entat ive farm is primari ly a crop farm , it is assumed that the 
farm wi l l  supp ly its own feed corn rather than buy - in l arge quant it ies . 
Rent ing Act ivit ies 
The l and bas e  may be expanded by rent ing or purchas ing acre ­
age . Rent ing permits the farmer to expand without any addit iona l 
f inancial  ob l igat ion over a long period of t ime . Rented land is pre ­
sumed to have the s ame productive capacity as the owned l and categories . 
The rent charges are bas ed on an 8 year history o f  rent to l and va lue 
rat ios (C . L . R . S . , 1 9 82 - 19 83 ) . 
The rent ing act ivity for dryland is l imited to a maximum of  
3 24 acres , cost ing $ 3 3 / acre , which is  approximate ly 6 . 4  percent of  the 
current land va lue . Pasture l and could be rented up to a l imit of  86 
acres with a charge of  $ 16 / acre ( 6 . 2  percent of  the land value ) . The 
farm operator can rent a quarter sect ion of  irr igated l and with e ither a 
low or high pres sure center pivot . The cos t is as sumed to be $ 5 0 / acre 
( 6 . 2  percent of the land value ) . 
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Land Purchas ing Activit ies 
The firm has two alternat ives when evaluat ing the expans ion of 
the land bas e . Crop land acres can be purchas ed e ither with the total 
payment in cash or a downpayrnent and rnortaged loan over a 30 year span . 
C ash Purchas e :  The acquis it ion of  an acre of land adds to 
the resource base in the period in which it is purchas ed and in al l 
subs equent product ion periods . The cost of an acre o f  dry l and is 
as sumed to be $ 5 1 0 / acre , p lus a $4/ acre transact ional fee . In  addit ion , 
it is as sumed that the farm operator would have to invest in equipment 
to permit product ion on the new acres . The machinery capital  required 
is  $ 254/ acre , which is an approximat ion o f  the current purchas e price of  
the machinery inventory divided by the maximum c rop land acreage of  the 
farm , i . e . , 8 7 1 acres . The net return is speci fied as - $4 , that is the 
cost  of the trans act ion . The amount deducted from the cashf low inc luded 
the land cost , machinery investment cost  and a t rans act ional cost . The 
security va lue is increas ed by the value of the land and the average 
value of the machinery purchased . S ince new farm equipment is added to 
the exist ing comp lement , f ixed costs are . increas ed by an amount equal to· 
the pres ent average machinery overhead cos ts per acre . 
Amort ized Purchase : The operator when purchas ing an acre of  
dry land is required to depos it a sum equiva lent to  30  percent of the 
l and price speci f ied . The remaining sum is amort ized over a period of  
30  years . An equal amount is paid annual ly over the period of  the loan 
cons ist ing of interest and principal . The interest rat es were as sumed 
to be ha l f  a percent be low the rate assumed for the operat ing capital 
loans , ref lect ing the banker ' s preference for real estat e  loans . The 
net return cons isted of a $4/ acre purchas e fee and the first  annual 
instal lment . The cashf low disburs ements cons isted o f  the depos it , the 
annual instal lment , the machinery investment , and the land fee . 
Leas ing an Irrigat ion Syst em 
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If  the operator wishes to expand his irrigated acreage , he 
could do so by l eas ing a low or a high pressure center p ivot and 
instal l ing it over a quarter sect ion of  dry land . Therefore , a dryland­
to- irrigated area act ivity was estab l ished . There are a number of  pay­
ment opt ions , however ,  the favoured method o f  payment is via a leas ing 
agreement between the imp l ement dealer and the operator . This type of  
contract requires the farmer to  pay an instal lment annual ly for  7 years . 
On the eighth year the producer has the opt ion of  owning the equipment 
by paying a f inal  sum equal to 1 0  percent of the original value . 
Henceforth , the equipment is owned by the operator . The leas ing agree ­
ment is bas ed on information from a prominent imp lement dealer  serving 
B rookings County and repres ents a typ ical contract . 
Investment Act ivity 
The o f f - farm investment act ivity for each product ion period 
invo lves speci fying the opportunity cost that must be met before capital  
is distr ibuted to the farm act ivit ies . Beneke and Winterboer ( 19 7 3 )  
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state that "the opportunity cost for capital offs ets dif ferences among 
act ivities in the temporal pattern of their cost  and return f lows " . 
Furthermore , they as s ert that this investment funct ion re f l ects the 
discount rate for the act ivit ies . The annual  interes t rate s e l ected is 
s ix percent . This is cons idered to re flect the mininum accept ab le rate 
of return from an investment in an agr icultural ho lding . 
CHAPTER I I I  
GROWTH AND RESOURCE ORGANIZATION OF THE FIRM UNDER 
PROJECTED PRI CE CONDITIONS 
Introduct ion 
In this chapter the results of 4 P . L . P .  runs are examined . 
Thes e  runs are characterized by the fact that the p ro j ected commodity 
prices us ed in this model are based on a 10 year average , i . e . , 
1 9 7 3 - 1 9 8 2 . Int erest rates and init ial operating capital  are , however , 
varied between 1 0  percent and 16 percent , and $ 5 0 , 000  and $ 100 , 000 . 
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The organizat ion of  farm act ivit ies for thes e 4 P . L . P .  mode ls 
is ident ica l . The differences between the so lut ions l ie in the magni­
tude o f  the cashf lows and the net returns . 
Crop and Lives tock Act ivit ies S e l ected 
The opt imal resource organizat ion of  the farm is pres ented in 
Tab le 3 . 1 .  The act ivity leve ls for a l l  four runs remained constant 
throughout the 10 year period of product ion . 
The total  crop land acreage under product ion is 49 8 acres , con­
s is t ing o f  2 8 7  acres of  dryland and 2 1 1  acres O·f irrigated land . 
The predominant dryland crop is soybeans , which occupy 68 . 6  
Tab le 3 . 1 :  Opt imal Resource Organizat ion of the Representat ive Farm 
Ut i l izing Average Proj ected Prices for Each of the 
Ten Year Per iods . 
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r 1 
I Item Unit Rate I 
�------�---------------------------------------- 4 
I Dryland Crops I 
I - - - - - - - - - - - - - I 
I I 
I Soybeans Ac . 1 9 7 . 0  I 
I I 
I A l fa l fa Ac . 9 0 . 0  I 
I I 
I I rrigated Crops I 
I - - - - - - - - - - - - - - - I 
I I 
I L .  P .  Corn Ac . 9 3 . 4  I 
I I 
I L .  P .  Soybeans Ac . 8 7 . 8 I 
I I 
I L .  P . A 1 fa 1 fa Ac . 3 0 . 0 I 
I I 
! Livestock Act ivit ies I 
Hogs (Farrowing to 
F inish)  Hd . 
Se l l ing and Buying Act ivit ies 
Se l l  Soybeans Bu . 
Se l l  A l fa l fa T .  
Buy Oats Bu . 
6 6 . 0  
8 , 63 6 . 6  
3 3 3 . 6  















! Rent ing Act ivit ies I 
I - - - - - - - - - - - - - - - - - - I 
I I 
I Rent L . P .  I rr igation Ac . 8 1 . 0  I 
I I 
I Rent Pas ture Ac . 7 0 . 0  I 
I I 
I Hire Labour Hr . 5 1 7 . 0 I 
L---------------------------------------------------------------- J 
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percent o f  the crop area . The remaining acres are emp loyed in the pro ­
duct ion of  a l fa l fa . As previous ly stated in the as sumpt ions , a l fa l fa is 
restricted due to as sumpt ions regarding the s ize and the locat ion of the 
market . The shadow price for the product ion act ivit ies p rovides infor­
mat ion on the cost of  forcing one unit of an act ivity into the so lut ion . 
In  the case o f  a l fa l fa the value o f  the shadow pr ice is pos itive . This 
imp l ies that the releas e of  the bounding feature on a l fa l fa would have a 
pos it ive e ffect on the net farm income generated . 
In terms of  the irr igated crops , as one would expect , the low 
pres sure units dominate due to their reduced energy costs . The P . L . P .  
runs se lected to irrigate a total  of  130  owned acres , and 8 1  rented 
acres . This l e ft a s lack act ivity o f  49 acres . On the i rrigated land , 
corn occupies 9 3 . 4  acres (44 percent ) . A l l  the corn that is produced , 
i . e . , 12 , 142 bushe ls , is trans ferred to the hog farrow ing and finishing 
unit , so as to meet the feed requirements o f  the enterprise . 
The irrigated soybean acreage covers 42 percent ( 8 7 . 8  acres ) 
of  the area . The output from this act ivity along with the dryland soy­
bean crop is s o ld . The leve l of  irrigated a l fa l fa is 3 0  acres ( 14 per ­
cent ) . This i s  the upper l imit imposed by the bounds i n  the P . L . P .  
program . 
The only l ives tock enterprise s e lected is a hog farrowing and 
f inishing unit of  66  breeding sows . To accomodate their  feeding 
requirements , 7 0  acres of pas ture land are rented and 1 , 9 7 9  bu . of oats 
are bought in . The s ize of the unit was l imited by the amount o f  
bui lding capital  supp lied . 
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Limit ing Resources 
In terms of  value to the mode l ,  the land resource having the 
most  impact is an acre of irrigated land with a low pres sure center 
p ivot . Pasture land had the least  inf luence on the net farm income . 
This stat ement is bas ed on the comparat ive magnitude of  the shadow 
prices . The shadow price is a measure of the value o f  a scarce resource 
( i . e . , a resource which l imits product ion) relat ive to the amount the 
firm would l ike to emp loy . It  is the value of the margina l product and 
it represents the gain in net farm income that can be real ized i f  the 
f irm were to acquire a further unit of the s carce resource . 
An import ant l imit ing resource is the supp ly o f  l abour . Table  
3 . 2 ,  shows that the peak demand for labour occurs dur ing the  harvest 
months of  September and October , when a total  o f  9 74 hours are demanded . 
This repres ents an 100  percent ut i l izat ion rate for fam i ly and hired 
l abour . The s econd mos t  act ive b i -monthly period is dur ing the plant ing 
period in May and June when 692  hours of labour are us ed . The months o f  
Ju ly and August had the lowes t ut i l izat ion rate o f  fam i ly labour , i . e . , 
36  percent . 
Growth of the Farm 
The only type o f  expans ion is achieved by rent ing addit ional 
acreage . In  a l l four runs , the mode l rented 8 1  acres o f  irrigated land 
throughout the 1 0  years of product ion . No dry land acres were rented at 
any point in t ime . The other expans ion invo lves the rent ing o f  7 0  acres 
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Table  3 . 2 :  Hours of  Labour Demanded , Surp lus Labour Hours and 
Ut i l izat ion Rates o f  the Repres entat ive Farm for the 
Ten Year Period . 
r l 
I B i -monthly Hours of Surp lus Labour P ercentage I 
I Periods Labour Hours Ut i lizat ion I 
I Demanded Rate I 
t � 
Jan . -Feb . 263 . 9  180 . 0  5 9  I 
I 
I 
Mar . -Apr . 463 . 7  126 . 3  7 8  I 
I 
I 
May . -Jun . 692 . 0  86 . 9  8 8  I 
I 
Jul .  -Aug . 3 1 1 . 2  5 5 8 . 8  3 6  
Sep . -Oct . 45 7 . 0  0 . 0  1 0 0  
Nov . -Dec . 300 . 2  35 . 7  8 9  
Hire Jul . -Aug . 0 . 0 650 . 0  0 
Hire Sep . -Oct . 5 1 7 . 0 0 . 0  100  
I 
I 
I Total  3 , 005 . 0 1 , 63 7 . 7  65  I 
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o f  pasture to s at is fy the feed requirements of  the sow enterprise . 
Impact of  Interest Rat es on the Cashflows 
S ince the type of crop and l ives tock act ivit i es chosen 
throughout the 10 year per iod is constant , the rece ipts  remain 
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unchanged . Tab les 3 . 3 -3 . 6  show crop sa les amount ing to $ 6 6 , 65 9  and 
l ivestock s a l es $ 10 6 , 24 1 . The combined sum is $ 17 2 , 9 0 0 , 6 1  percent of 
which can be attributed to l ives tock . In some o f  the runs , the rece ipts 
are increased due to income from the investment act ivity . 
$50 , 000  of  Init ial Operat ing Capital 
Figure 3 . 1 ,  based on the data from Tab les 3 . 3 - 3 . 6 ,  i l lustrates 
the impact of  the two leve ls  of interest rates on the cashflow pos it ion 
of the unit . 
At the 16  percent rate of interest and an init ial  operat ing 
capital  o f  $ 5 0 , 00 0 , the first year cash balance is $47 , 50 7 . The mode l 
in its f irst year o f  operat ion requires $ 9 1 , 09 6  o f  operat ing capital .  
S ince on ly $ 5 0 , 00 0  are supp l ied , -$41 , 096  are borrowed ( 45 percent of its 
r equirements )  to cover operat ional costs . The high interest rate com­
b ined with a low init ial leve l of  operat ing capita l ,  becomes a financial 
burden on the unit . The borrowing of operat ing cap it a l  gradual ly 
increas es , reducing the annual cash balance . By  the tenth year the unit 
is borrowing $ 72 , 236  of operat ing capital or 79 percent of its require ­
ments . The annua l cash balance is reduced from $47 , 5 07  to $ 13 , 8 7 7 , a 
dec line o f  7 1  percent . At no point does the farm have the opportunity 
to invest any cap ital . I f  the pres ent s ituat ion were to cont inue , it is 
l ike ly that the farm operator would have to borrow on a long term bas is , 
thus further eroding his financial post ion . 
The graph repres ent ing the 10 percent interest rat e  and ini ­
t ial operat ing cap ital  o f  $50 , 000  shows a marked contrast with the 
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dec l ining 16  percent l ine . Although operat ing capital  requirements are 
the s ame , the lower interes t rate s ignif ies lower f ixed costs . At the 
16 percent int erest rate , f ixed costs are $ 8 1 , 009 . At a 10 percent 
interest rate , f ixed costs are 13 percent lower at $ 7 1 , 368 . This fac ­
tor , along with the lower cost of  borrowing cap ital , permits the farm 
unit to generate suff icient cash to act ivate the o f f - farm investment 
act ivity . 
The annual  cash balance in the f irst year is $ 5 8 , 382 , which is 
23 percent higher than at the 16 percent interest leve l . · The amount of 
operat ing cap ital  available  to f inance the product ion cyc l e  increases in 
each succeeding year . In the f i fth year , operat ing cap ital  supp lied is 
$ 9 6 , 306 , whi l e  operat ing costs  are $ 9 1 , 09 6 . The surp lus of  $ 5 , 2 10 is 
invest ed to provide an annual return of  3 percent . 
In  the f inal year of  the P . L . P .  run , the unit has an annual 
cash balance of $ 15 2 , 5 36 ,  a 16 1 percent increas e from year one . This 
amount covers al l operat ing cap ital  demands . The sum invest ed in this 
per iod amounts to $49 , 5 2 1 ; the investment returns account for 23  percent 
of cash receipts . 
$ 100 , 000  of  Init ial Operat ing Capita l 
The graph in F igure 3 . 1 ,  pres ents the s ituat ion when the 
amount of init ial  operat ing cap ital is increas ed to $ 10 0 , 000 . This sum 
is suf ficient to cover a l l  operat ing costs . Thus the farm may invest 
the surp lus money in the f irst year of product ion .  
The annual  cash ba lance at a 1 6  percent interest rate is 
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$ 10 1 , 060  in the first year and $ 1 12 , 164 in the final year . This repre ­
s ents an increas e o f  1 1  percent . The returns from the investment 
act ivity account for 5 percent of the total  cash inf low in year one and 
1 0 . 5  percent in the tenth year . 
I n  contrast , the lowering o f  interest rates to 10  percent has 
a s igni f icant impact . The init ial  cash balance is $ 100 , 000 . In  the 
final year the annual cash ba lance is $222 , 690 . This repres ents an 
increase of  122 . 7  percent . In the first year , the investment funct ion 
contributes 5 percent o f  a l l  cash receipts , but in the f inal product ion 
period this figure rises to 4 1  percent . 
The Impact of Interest Rates on Net Farm Income 
The discuss ion on the cashf lows high l ighted the divers ity of 
the annua l  cash balances due to the different interest rates and the 
init ial  leve ls  of operat ing cap ital . The net farm income , as one would 
expect , paral lels  these cashflow trends . The ame l iorat ing cash balance 
permits the exp loitat ion of investment opportunit ies which has a pos i­
t ive impact on the net farm income . 
As stated previous ly , the organizat ion o f  the farm product ion 
act ivit ies remains const ant throughout the 10 years . The gros s margin 
returns for the crop enterpr ises are $ 14 , 8 13 ( $ 29 . 7  per crop l and acre ) 
and the gross  margin returns for the l ives tock are $ 66 , 99 1 ,  for a total  
gros s margin return o f  $ 8 1 , 804 . 
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$5 0 , 000 of  Initial  Operat ing Capit al  
The divergent paths of the net farm income for  the two runs 
are shown in Tab le 3 . 7  and F igure 3 . 1 .  The low l eve l of  init ial  oper ­
at ing capital and the 1 6  percent annua l  rate of  interest have a debi l i ­
tating effect on the performance o f  the unit . The firm commences oper ­
at ing with an initial  first year loss of  - $ 2 , 49 3 . This  los s increases 
at an approximate rat e  of 8 percent per period . In  the tenth period , 
the net farm income has been further reduced to - $4 , 9 84 . The gradual 
expans ion of  the debt load prevents the firm from obtain ing pos it ive 
r eturns . 
I f  the interest rate is reduced to 10  percent , the s ituat ion 
is reversed . Though the debt loads are the s ame in the first  period in 
both runs , the lower interest costs and cons equente ly low f ixed costs 
permit the firm to produce a pos it ive net farm income of  $ 8 , 482 . In the 
t enth year , the returns reach a level  of $ 1 1 , 9 22 , incr eas ing at an 
annual  rate o f  3 percent . 
$ 100 , 000  of  I nit ial Operat ing Capital 
The impos it ion o f  a 16  percent rate of interest restricts the 
growth of the net farm income . The first period net income return is 
$ 1 , 062 and the f inal product ion period net income return is $ 1 , 385 . 
An int erest rate of 10 percent results in a first per iod net 
income return of $ 10 , 703 . The rapid increas e in the o f f - farm investment 
act ivity leads to a net return of $ 13 , 9 64 in the final period . This is 
over 10 t imes the amount generated at the higher interest rate . 
Table 3 . 3 :  Annual C aahflow Balance of the Repretentatlve Farm Auumlng a 1� Perc·ent Intere tt Rate and 
$50� 00_() nf Tnlthl "' l :a.nltaJ 
Period 1 2 3 4 5 6 7 R q 
C rop Receipt s  66, 659 66, 659 66, 659 66 , 6 59 66 . 6 59 66, 6 59 66, 659 66, 6 59 66 , 6 59 
Live stock Rece ipt &  106 , 24 1 10 6 , 241  106 , 241  106 ,  Z41  10 6 ,  Z41  106 , 24 1  10 6 , 2 4 1  10 6 , 241  1 0 6 , 241  
Bor rowed Capital ! 
Inve stment Return s 
TOTAL INFLOW 1 71. , 900 1 72 , 900 1 7Z .  900 1 71. ,  9�0 1 71. , 900 1 72 , 900 1 71. . 900 1 71. . 900 1 72 , 900 
Loan Repayment 44 , 3 84 4 7 , 0 77 49 . 987 53 , 1 2 7  56, 1 59 60 , 1 8� 64, 1 4 1  68, 4 1 4  73 , 029 
Flxed Costa 8 1 , 009 8 1 , 009 81 , 009 81 , 009 8 1 , 009 8 1 , 009 8 1 , 009 81 , 009 8 1 , 009 
Other outflow a 
TOTAL OUTFLOW 1 2 5 , 393  128, 086 1 30 , 996 134, 1 3 6  1 3 7 , 528 1 4 1 , 193 1 4 5 . 1 50 149. 42 3 1 54 , 0 3 8  
Annual C a sh Balance 4 7 , 50 7  44, 814  41 . 90 4  38, 764 3 5 . 3 12 3 1 ,  70 7 2 7 . 750 2 3 . 477 1 8 , 862 
I .  Ope rating C apital 50 , 000 47. 506 44. 8 1 3  41 . 904 38, 763 3 5. 3 70 3 1 . 70 6  2 7 . 749 2 3 , 746 
Op . Capital Required 9 1 , 096 9 1 . 096 9 1 . 096 9 1 , 096 9 1 . 096 9 1 . 096 9 1 . 096 9 1 , 096 9 1 , 096 
Borrow 4 1 , 096 43 . 590 46 , 283 49 , 1 92 52 , 3 33 55 , 126 59 , 390 6 3 , 347 67, 620 
Invest - � - �-�----- L_---�- -
10 I 
I 
�6 . 6 59 I 
I I 
10.6 , Z41  
P2 , 900 
78 , 0 1 4  
81 , 009 
1 59 , 023  
1 3 , 871 
U. 860 
9 1 , 096 
12 , 2 3 6  
.p­
......... 
Table 3 . 4: Annual C ashflow Balance of the Repre sentative Farm Auumlng a 1 6  Pe rcent Rate of Inte re st and 
�100. 000 n( Initial ON'!ratino Canital 
k&.r_i&d. 2 3 4 5 6 7 8 9 I 10 I 
C rop Receipt s  66, 6 59 66 , 659 66 , 6 59 66 , 659 66, 659 66 , 659 66, 659 66 , 659 66 , 6 591 66 , 6 59 1 
Live stock Re ceipt s  10 6 , 24l l 10 6 , 24l l 10 6 . 6 59 l 106 , 24l l 106 , 24l l 106 , 2411 106 , l4 1 ! 106 , 241 ! 1 06 , 24I I I06 , l4 1  
Borrow ed C apital 
Inve stment Returns 9 , 1 69 1  10 , 263 1 1 1 , 390 1 1 2 , 547 1 1 3 , 7431 14, 9 72 1  1 6 , 240 1 1 7 , 54 51 1 8 , 889 1 20 , 2 73 
TOTAL INFLOW 1 8Z , 069 I l 83 , 1 63 I 1 84, Z90i l 85 , ,447 l 1 86, 643j 1 87, 87� 189 , 140I 190 , 445I l 9 1 , 789l  1 9 3 , 1 7� 
Loan Re payment 
Fixed Costs  ti 1 , 009 l 8 1 , 009 1  8 1 , 0091 8 1 , 009 1 8 1 , 009 1 8 1 , 009 1 8 1 , 009 1 8 1 , 009 1 8 1 , 009 1 8 1 , 009 
Othe r Outflows 
I 
TOTAL OUTFLOWS 8 1 , 009 1 81 , 009 1 8 1 , 00� 8 1 , 009 1 8 1 , 009 1 8 1 , 009 8 1 , 0091 8 1 , 0091 8 1 , 009; 8 1 , 009  
A nnual Cash Balance ! I0 1 , 060 I 102 , 1 S4I 103 , Z8 ll 104, 43� 10 5, 634 l l06 , 863j 108, 1 3 11 11)9 , 43� l l0 , 780j l l l , l 64 
I .  Operat ing Capital 1 100 , 000 1 10 1 , 061 1 102 , 1 5• 103 , 2811 104, 439 110 5 , 634 1 106 , 864 po8 , 1 3 1 j 109 , 436 l 1 10 , 780 
Op . C apital Required 1 
Bor row 
I Inve st 
9 1 . 096  
8. 904 
9 1 , 096 
9,965 
9 1 , 09t 9 1 , 096 1  9 1 , 096 
1 1 . 0� 1 Z_�_1 8S 1 3 . 343 
9 1 , 096 1 9 1 , 096 9 1 , 096  
1 'L 5381 1 �l_ 768 !Il_S45 
9 1 , 096 
18, 340 
9 1 '  096 
I 
1 9 ,  68j 
� 
CX> 
Table 3 .  5: Annual Cashflow Balance of the Repre sentative Farm Aa aumlng a 10 Pe rcent Inte re st Rate and 
�anit:t.l $50.000 of Initial Ooeratinsr I 
Period - - · - .  · - · .  · - - · -
C rop Rece ipts 
Live stock Rec eipts 
Borrowed C apital 
lnve etment Return a 
TOTAL INFLOW 
Loan Repayment 




Annual C a sh Balance 
I .  Ope r ating Capital 
Op. Capital Requirecl 
Bor row 
lnvll'!at 
1 . t- _ _1 _ 
66 , 659 
106 , 241 
�n. 9oo 
43 , 1 50 
71 , 368 
1 1 4 ,  5 18  
58, 382 
50 , 000 
9 1 , 096 
41 , 096 
. --
66, 6 59 
106, 241 
1 72 , 900 
34, 3 53 
7 1 , 368 
105 , 72 1  
67, 180 
58, 380 
9 1 , 096 
32 , 716 
_ _ 3 -· 
66 , 6 59 
106, 241 
1 72 , 900 
2 5, 1 1 3 
71 , 3 68 
96 , 48 1  
76 , 419 
67, 1 79 
9 1 , 096 




1 72 , 900 
1 5, 41 1  
71 , 368 
86, 779 
86, 12 1  
76 , 41 8  
9 1 , 096 
1 4, 678 
5 6 7 
66, 659 66, 659 66 , 659 
106, 241 106, 241 106, 241 
5 , 366 16 , 27-i 
1 72 , 900 1 78, 266 189 , 1 74 
5, 22 5 
7 1 , 368 7 1 , 368 71 , 368 
76, 593 71 , 36B 71 , 3 68 
96, 307 106, 891l 1 1 7 , 80 6  
86, 120 96, 306 106, 898 
9 1 , 096 9 1 , 096 9 1 , 096 
4 , 9 76 
5, 2 10 1 5 , 802 
8 .. . �···· 
66, 659 
106 , 241  
27, 5 1 2 
200 , 412 
7 1 , 368 
7 1 , 368 
129 , 044 
1 1 7 . 807  
9 1 , 096 
26 , 7 1 1  
9 -
66 , 6 59 
106 , 241 
39 , 084 
21 1 , 984 
7 1 , 368 
71 , 368 
140 , 6 1 6  
129 , 043 
9 1 , 096 
31 , 947 
10 
66 , 6 59 
106, 241 
51 , 004 
22 3 , 904 
I I 
7 1 , 368 
71 , 368 
I 
1 5Z ,  536 
I 
140 , 6 1 7  
9 1 '  0 96  
I 
49 , 52 1 1 
� 
\0 
Table 3 . 6: Annual C ashOow Balance of the Repre sentative Farm Auumlng a 10 Percent Rate of Interest and 
$100 OQO j) f Initial Ooeratinl! C aoital. 
p,. ... ;,."' l 2. 3 4 5 6 7 8 9 10 - 1----
C rop Rece ipts 66, 6 59 66 , 659 66 , 659 66 , 6 59 66 , 6 59 66 , 6 59 66 , 659 66, 659 66 , 659 66 , 659 
Live stock Receipt s  1 0 6 ,  Z 4 1  106 ,  Z41 106 ,  z 41  106 , Z4 1  106 , 241  106 , 241  10 6 ,  Z41  106 , 241  106 ,  Z41 106 ,  Z41 
Borrowed Capital 
Investment Returns 9 , 1 7 1 Z0 , 19Z 3 1 , 547 43 , Z4Z 55 , Z86 67, 69 3  80 , 473 93 , 63 5 107 '  19Z 1Z l , 1 58 
TOTAL INFLOW 1 82 , 0 7 1  193 , 09Z Z04, 447 Z l6 , 14Z ZZ8 , 186 Z40 , 593 Z 53 ,  3 73 Z66,  53 5 Z 80 , 09Z Z94, 0 58 
Loan Repayment 
Fixed C a sts 7 1 , 368 7 1 , 368 7 1 , 368 7 1 , 368 7 1 , 368 71 , 368 71 , 368 7 1 , 368 71 , 368 71 , 368 
Other Outflows 
TOTAL OUT FLOW 71 , 368 71 , 368 71 , 368 7 1 , 368 7 1 , 368 71 , 368 71 , 368 7 1 , 368 71 , 368 71 , 368 
Annual Cash Balance 1 10 .  70 3 lZ l ,  7Z4 1 33 , 0 79 144, 774 1 56 , 8 18  1 69 , ZZ 5  18Z , 00 5  195 , 167  Z08, 7Z4 Z2Z , 690 
I .  Operating Capital 100 , 000 1 10 ,  70Z 1 Z 1 ,  7Z 5 1 3 3 , 0 79 1 44 , 774 1 56 , 8 19  169 , 2Z6 18Z ,  00 5 195 , 1 67  208 ,  7Z 5 
Op . Capital Required 9 1 , 096 9 1 , 096 9 1 , 096 9 1 , 096 9 1 , 096  9 1 , 096 9 1 , 096  9 1 , 096 91 , 096 9 1 , 096 
Borrow 
90 9Jl.icillL Invest 8 904 19 606 30.62cJ 41 983 5���18 6 5, 7B 78 1 30 
ln 
0 
5 1  
T able 3 .  7 :  Net Farm Income of the 1_enrP c:: Pnt ::�th,,. 10"::� ,. ...... 
$50 , 000 I .  Ope rating C apital $10 0 , 000 I .  Ope r ati ng C apital 
Inte re st Rate Inte r e s t  Rate 
10 Offt 16 0'/ft 1 0  Offt 16 ·�� 
Per iod 
l· · 8 , 482 -2 , 49 3 10 , 70 3 1 , 0 62 
2 8 ,  80 1 -Z , 69Z 1 1 , O Z 4  1 , 0 94 
3 9 ,  240 -2 , 90 3 1 1 ,,454 1 , 1 2 6  
4 9 ,  70 2 -3 , 1 40 1 1 ,  69 5 1 , 1 60 
5 10 ' 1 87 -3 , 39 1  12 , 046 1 ,  19 5 
6 1 0 , 592 :- 3 , 663  12 , 40 7  1 , 23 1  
7 10 ' 9 10 -3 . 9  56 1 2 , 780 1 , 268 
8 1 1 , 23 7  -4� 2 7Z 13 , 1 63 1 ,  30 6 
9 1 1 , 5 74 -4 , 6 1 4  1 3 . 558 1 , 3 45 
10 1 1 , 922 -4, 984 13 , 964 1 , 3 8 5  
F igure 3 . 1 :  Annual C a sh Bal anc e of the Re pre s e ntative F a r m ,  A s suming the Ave r a g e  Proj e c t e d  
Pr ic e s .  
zzo , oo o  
Z lO , OOO 
200 , 000 
190 , 000 
1 80 . 000 
1 70 , 000 
1 60 . 000 
1 50 , 000 
140 , 000 
• 1 30 , 000 
... 
• .... .... 1 20 , 000 8 
1 10 , 000 
100 , 000 
. 90 , 000 
80 , 000 
70 , 000 
60 , 000 
50 , 000 
40 , 0 00 
30 , 000 
20 , 000 
0 
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( 1 )  - . 
1 z 3 4 5 6 
7 - - -- 8 -. ---- � -i'o 
Production Pe r iods 
( 1 )  Initial ope r ating c a pital $ 50 , 00 0 , 16 p e r c e nt int e r e s t . r ate .  
(Z. ) Initial o pe r at i n g  c ap i t a l  $ 1 00 , 000 , 1 6  pe r c e nt inte r e s t  r at e . 
(3 ) Initi al ope r ating c apital $ 50 , 000 , 10 pe r c c !'"lt inte r e s t  r at e . 
(4) Initial o pe r ating c a pital $ 1 00 , 000 1 0  pe r c e n t  i nt e r e st r ate . 
5 2  
figure 3 . 2 :  Net Farm Income of the Repre s e n t at ive F ar m ,  As suming the 
Ave rage Projected Price s .  
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- ..... .... 
- -·( 1 ) 
( 1 )  Initi al o p e r ating c apital $ 50 , 000 , 1 6  per cent inte re st r ate . 
(2 ) In it ial oper ating c apit al $100 , 000 , 1 6  perc ent inte re s t r ate . 
(3 ) Init i al o pe r ating c ap i t al $ 50 , 0 00 , 1 0  pe rc e n t  i nte r e st r ate . 
( 4 )  Init i al o p e r ating c apital $100 , 00 0 , 10 pe r c e nt inte r e s t  r ate . 
5 3 
CHAPTER IV 
GROWTH AND RESOURCE ORGANI ZATION OF THE FIRM ASSUMING 
A 3 0  PERCENT INCREASE IN CROP PRI CES  
Introduct ion 
54  
The purpos e of  this  chapter is to review the results  o f  the 
four final L . P .  runs . They are dist inguished from the previous s o lu­
t ions in that the crop prices are as sumed to be 3 0  percent h igher . The 
as sumpt ions regarding the init ial leve l of  operat ing capital  and the 
various interes t rates are the s ame as thos e stat ed in the previous 
chapter . 
The opt ima l so lut ions produced by the various mode ls  are the 
s ame after two years of operat ion . In the first production period , the 
resource organizat ion for three of the mode ls  was ident ical . However , 
in the fourth mode l ,  when the interest rate is 1 6  percent and the ini ­
t ia l  operat ing capital i s  restricted t o  $ 5 0 , 000 , the f irst period opt i ­
mal so lut ion differed . In  al l four mode ls , the farm expanded its 
resource bas e by the purchas e and rent ing of crop land . The tota l  acre­
age bought is l imited to 55  acres . 
55 
Crop Act ivit ies Selected 
This s ect ion des cribes the opt ima l resource organizat ion of 
a l l  the mode ls , except in the s ituat ion when the interest rates are at 
their upper l imit and cap ital  is restricted . In this l atter cas e ,  the 
so lut ion for the f irst product ion period is different . However ,  sub­
s equent per iods conformed to the general pattern . The act ivity organi­
zat ion for this mode l is dis cus sed in  a separate sect ion . Tab le 4 . 1 
out l ines the opt imal  act ivit ies s e lected by al l the mode ls  after one 
product ion period . 
The s ize of  the farm has increas ed cons iderab ly in compar ison 
to the previous runs when crop prices were 30 percent lower . The total  
farmed area cons is ts  of 666 dryl and acres and 260  irrigated acres . The 
tot a l  area of the unit is 9 26 acres . The pasture l and is not ut i l ized 
and is cons idered to be fal low .  The rise in crop prices has led to an 
expans ion of the dryl and area by 132  percent , the irrigated area by 23 
percent and the overal l  farm crop l and area by 86 percent . 
Soybeans , as in the previous mode ls , dominates the dryland 
area , covering over 8 6  percent of the land . A l f a l fa occupies the rest . 
However , the shadow pr ice is pos itive suggest ing that i f  the rest raints 
were el iminated , a l fa l fa would probab ly be cult ivated over a wider area . 
A s im i l ar s ituat ion exists on the irr igated l and . I rrigated 
s oybeans are p l anted on 88  percent of the irrigated l and with a l fal fa 
l imited to the other 12 percent . I rrigation of  a l l  the crops is carried 
out by the low pres sure irrigat ion units in al l product ion years . Total 
5 6  
Tab le 4 . 1 :  Opt imum Resource Organizat ion of  the Representat ive 
Farm for Each of the Ten Per iods , As suming a 30 Percent 
I ncreas e in Crop Prices . 
r l 
I Item Unit Rate I 
� 4 
I Dry land Crops 
I - - - - - - - - - - - - -
I 
I Soybeans Ac . 5 7 6  
I 
I A l fa l fa Ac . 9 0  
I 
I 
I I rr igated Crops 
I - - - - - - - - - - - - - - -
I 
I L . P .  Soybeans Ac . 230  
I 
I L . P .  A l fa l fa Ac . 3 0  
I 
I 
I Se l l ing Act ivit ies 
I - - - - - - - - - - - - - - - - - -
I 
I Se l l  Soybeans Bu . 24 , 1 7 5  
I 
I Se l l  A l fa l fa T .  360  
I 
I 
I Rent ing Act ivit ies 
- - - - - - - - - - - - - - - - - -
Rent L . P .  I rrigat ion Ac . 1 30  
Rent Dry land Ac . 324 I 
I 
I 
Land Purchas e Act ivit ies I 
- - - - - - - - - - - - - - - - - - - - - - - - I 
I 
Purchas e Land ( Cash)  Ac . 5 5  I 
J 
5 7  
product ion o f  soybeans amounted t o  24 , 175  bushe ls and a l f a l fa produced 
360  tons . Al l output is s o ld , s ince there are no l ivestock act ivit ies . 
The first period resource organizat ion o f  the f irm , assuming a 
1 6  percent rate o f  interest and an init ial operat ing cap ital  supp ly of 
$ 50 , 000 , is shown in Tab le 4 . 2 .  The act ivities s e l ect ed in the first 
product ion period contrasted with the other three P . L . P .  so lut ions . 
Most  not iceable  was the inclus ion of a hog farrowing and finishing 
act ivity . 
I t  is interest ing to note that even in this restricted s itu­
at ion the farm attempts  to expand resources by rent ing and purchas ing 
l and . The s econd period act ivit ies mirror the general pattern described 
p revious ly . 
Limit ing Resour ces 
Tab l e  4 . 3  pres ents the hours of labour supp l ied and the hours 
demanded by the units , after one product ion period . 
The exc lus ion of  the l ivestock act ivities results in an 
unequal demand for labour dur ing the summer and spring months , from May · 
to October . The greatest demand for labour takes p l ace dur ing the har ­
vest ing period from September to October . During the other 6 months , 
l abour is large ly under -ut i l ized . The overal l  uti l izat ion o f  labour is 
40 . 9  percent , which is cons iderab ly lower than the 65 percent ut i l iza­
t ion rate o f  the study farm under proj ected prices . 
Table 4 . 2 :  First Period Resource Organizat ion o f  the Repres entat ive 
Farm , As suming a 16 Percent Interest Rate and $ 5 0 , 000  
of  Init ial Operat ing C apital . 
58  
r------------------------------------------------------------------ l 
I Unit Rate I 
� i 
I Dryland C rops I 
I - - - - - - - - - - - - - I 
I I 
I Soybeans Ac . 5 3 1  I 
I I 
I A l fa l fa Ac . 9 0  I 
I I 
I I 
I I rr igated Crops I 
I - - - - - - - - - - - - - - - I 
r 1 
I L . P .  Corn Ac . 9 I 
I I 
L . P .  Soybeans 
L . P .  A l fa l fa 
Livestock Act ivit ies 
Hogs ( farrow and 
finishing) 
Se l l ing and Buying Act ivit ies 
Buy Oats 
S e l l Soybeans 
S e l l A l f a l fa 
Renting Act ivit ies 











22 , 6 1 3  
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I Rent Dry land Ac . 324 I 
L------------------------------------------�--------------------- J 
Table  4 . 3 :  Labour Hours Demanded , Surp lus Hours and the Percentage 
of Labour Ut i l ized per B i -month ly Period by 
the Repres entat ive Farm . 
r 
I Months Labour Hours Surp lus Labour Ut i l ized as 
I Demanded Hours a Percentage of  
I Ava i l ab l e  Hours  
� 
Jan . -Feb . 0 . 0  444 0 . 0  
Mar . -Apr . 1 . 8  588  0 . 3  
May . -Jun . 6 7 3 . 4  105 8 6 . 5  
Jul . -Aug . 247 . 9  622  28 . 0  
Sep . -Oct . 45 7 . 0  0 100 . 0  
I 
I Nov . -Dec . 3 . 6  332  0 . 1  
I 
I 
I Hire Jul .  -Aug . 0 . 0  650  0 . 0  
I 
I 
I Hire Sep . -Oct . 5 1 7 . 0  0 100 . 0  
I 
I 
I Total  1 , 90 0 . 7  2 , 742 . 2  40 . 9  
L 
Growth of  the Firm - -- ---
The resource base is expanded by rent ing l and and by the 









rented , i . e . , 324 acres . The upper l imit is also reached when the farm 
rents 130  irrigated acres . This type of expans ion occurs immediately 
w ithin the f irst p roduct ion period . 
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The favoured method of land purchas e is by  cash payment as 
opposed to amort izat ion . In a s ituat ion o f  high interest rates and low 
init ial  operat ing cap ita l ,  the cash purchas e took p l ace over a two year 
period . The reduced supp ly of capital  permitted the acquis it ion o f  on ly 
9 . 7  acres in the f irst period . In the second period , a cash payment for 
the purchas e of 45 . 2  acres is made . This results in a total  purchas e of 
55 acres . 
In  the other three runs , 5 5  acres o f  land are procured within 
the first  period . Thereafter no expans ion is undertaken , and surp lus 
capital  is shift ed to the off- farm act ivity . 
Impact of Interest Rates on the C ashf low 
S ince the act ivity s e lect ion is the s ame in the four runs 
after the f irst period , the crop receipts are equal in a l l the mode ls . 
In  a s ituat ion of  high interest rates and $ 5 0 , 000  in init ial  operat ing 
cap ital , the f irst year receipts cons ists o f  only crop and l ivestock 
s ales . In  this year , crop receipts amount to $ 19 6 , 60 8  p lus $ 10 , 9 64 from 
l ives tock s a les for a total  of $207 , 5 72 .  In  contras t , the other three 
mode ls have a cash inf low of $ 208 , 9 00 from the s a l e  of soybeans and 
a l fa l fa (Tab les 4 . 4 -4 . 7 ) . 
The graph in Figure 4 . 1 shows the end o f  year cash balance for 
various s ituat ions . The most important factor inf luencing cash balances 
is the rate of  interest .  In the long run , the lower the rat e  of  inter­
es t - -no matter whether the init ial cap ital  is $ 5 0 , 000  or  $ 100 , 000 - -the 
greater the increas e in the year ly cash ba lance . 
$5 0 , 000 o f  Init ial Operat ing Capital 
St art ing with an init ial operat ing cap ital  leve l o f  $50 , 000 , 
the farm unit  needs to borrow $ 34 , 156 . The cash derived f rom the 
act ivit ies s e lected less the cash out f low (which inc ludes a land pur ­
chas e ) , results in an annual cash balance of  $ 8 1 � 7 0 6 . This  sum is the 
exact quant ity necess ary to cover al l operat ing cost s  in the s econd 
product ion period . 
6 1  
I n  the s econd product ion period , the model further expands by 
purchas ing 45 acres . The form of payment is cash , amounting to $ 34 , 729 . 
The immediate impact o f  this growth is to rais e crop receipts to 
$ 208 , 900 . However ,  there is yet · no surp lus cap ital  to a l low the depos ­
it ing o f  money in an o f f - farm investment act ivity . In the third year , 
4 . 1 percent of the total  cash inf low or iginates from the investment 
act ivity . In the tenth year , this f igure is 6 2  percent . Once expan­
s ion is achieved to a l imit of  55  acres , the farm invests the surp lus 
cash . 
I f  the interest rate is decreas ed to 10 percent , the unit 
expands immediately in the first year , rather than spreading the acqui ­
s ition over a two year period . Thus , although the f irst period annual 
cash ba lance is the lowest of al l the runs , the s ituat ion improves rap ­
idly . In  the s econd year , the annual cash balance surpas s es the cash­
f low leve l which exists  with the 16 percent interest rate . By the fifth 
year , the annua l cashf low is greater than the balance which is generated 
when the init ial operat ing cap ital  is increas ed to $ 100 , 00 0 . In the 
f ina l year the investment act ivity accounts for 68 percent of the cash 
inf low . 
$ 100 , 000 o f  Init ial  Operat ing Capital  
62 
The impact o f  rais ing the leve l of  init ial  operat ing capital , 
when interest rat es are at the 1 6  percent leve l , is  to permit the firm 
to expand its l and bas e immediat e ly and to al low the inves tment of  sur-
p lus funds . In the f irst year , investment income accounts for 8 . 2  per-
cent o f  the cash inf low . In the final year , 7 0  percent o f  the cash 
inf low originates from the investment act ivity . In  the t enth product ion 
period , the annua l  cash balance is 14 . 6  percent higher than when the 
init ial  operat ing cap ital  is restr icted . 
I f  the interest rate is reduced to 10  percent , the growth rate 
is paral lel  to the s ituat ion when capital  is restricted . This mode l as 
one wou ld expect has the highest final year cash balanc e . 
Ne t Farm In·come 
Tab le 4 . 8  and Figure 4 . 2  show the net farm income generated by 
the various runs . I t  is obvious that the patterns are very s imi lar to 
the annual cash balances . The net farm income ranged f rom $ 39 , 144 to 
$ 6 9 , 185 . In the least profitab l e  s ituat ion , i . e . , when capital  is l im-
ited to $ 5 0 , 000 , net  returns reach a leve l of  $49 , 9 6 0 . In  cont rast ,  
maximum net farm income is generated when there is a 1 0  percent rate of 
interest and an init ial operat ing cap ital  of  $ 1 00 , 000 . In  this 
s ituat ion net farm income reaches $69 , 185 , i . e . , 38  percent higher . 
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The s igni ficance of  interest rate leve ls  on the net farm 
income is very apparent . Net farm income is $55 , 7 8 8  when an interest 
rate o f  1 6  percent and $ 100 , 000 of init ial operat ing capital  is as sumed . 
I f  the interest rate is reduced to 10 percent and init ial operat ing 
capita l is $ 5 0 , 000 , then the net farm income increas es by 20 percent to 
$ 6 7 , 08 8 . Thus the ro le of the interest rate is more prominent than the 
l eve l of initial  operat ing capital . 
Table 4 . 4 :  Annual C ashflow Balance of the Repre sentative Farm Auumlng a 1 6  Pe rc ent Inter e st Rate and 
.$5Q. ..OQ_Q_� 
Per iod 
C t:op Receipt s 
Live stock Re ceipts 
Bo.rrow�d C apital 




Fixed C oats 
Other Outflows 
TOTAL OUTFLOW 
Annual Cash Balance 
_ I. Operating Capital 





196 , 608 
10 , 964 
207, 57Z 
3 6 , 888 
8 1 , 496 
. 1 ,  485 
1 2 5, 869 
81 703 
50 , 000 
84, 1 56 
34 , 1 56 
,,  Canltal 
2 3 
208 , 900 208 , 900 
8 , 970 
20 8 , 900 2 1 7 , 870 
- ·  
83 , 757 83 , 757 
34, 7Z9 
108, 486 83 , 75� 
90 414 134...113 
8 1 , 706 90 , 41 5 
8 1 , 70 6  8 1 , 706 
8 709 
- .  4 
208 , 900 
53 , 9 79 
2.62. , ,879 
- �·· . .  
83 , 757 
83 , 757 
179 122 
1 34, 1 1 3  
8 1 , 706 
52. 401 
5 
208 , 900 
100 , 3 38  
309 , 2.38 
. --· 
83 , 7 57 
83 , 757 
225 48 1 
P9 , 1 23 
81 , 70 6  
97 417 
..6_ _ _  _ _  7 _____ 
208 ,  90( 208 , 900 
1 48, 0 89 1 9 7, 2 71 
3 56 , 989; 40 6,  1 7 1  
· -
83 , 7 5 83 , 757 
83 , 757 8 3 , 757 
Z11 232 32.2. 414 
22 5, 482 . 2 73 , 232. 
8 1 , 70 6  8 1 , 70 6 
143 716 191 52.6 
8 9 
208 , 900 208, 900 
247, 930 300 . 108 
456, 830 509 , 008  
. . .. 
83 , 757 83 , 75� 
83 , 757  83 , 757 
313 0 1 3  42 5  251 
322 , 1 4! 3 13 , 074 
8 1 , 70 E 8 1 , 70 6  
2.40 70CJ _liL.1.68 
10 
208,_90( 
3 53 , 8 5 1, 
I 562 , .751  
I I 
83 , 757 
83 , 757 
478 ,994 
4?. �. 2 5 1 




Table 4 .  5 :  Annual C ashflow Balance of the Representative Farm Auumlng a 16 Percent Intere st Rate and 
UOO 000 of Initial ,.. Canital 
Pe riod 1 2 3 4 5 6 7 8 9 10 
C rop Rece ipt s  20 8, 900 20 8 , 900 20 8 , 900 208 , 900 208 , 900 20 8 , 900 20 8 , 900 20 8, 900 208, 900 �Q 8,  900 
Live stock Rece ipt s  
_ Bor rowed Capital 
Inve stment Returns 1 8 , 841 20 , 668 66 , 02 8  1 12 , 749 1 60 , 8 7 1  2 10 , 438 26 1 , 492 3 1 4, 0 7 5  3 68 , 238 ,42 4, 026 
TOTAL INF LOW 227, 741 229 , 568 Z74, 928 321 , 649 369 , 771 4 1 9 , 338 470 , 392 522 , 9 75  577, 1 3 8 , 6 32 , 92 6 I 
I 
Loan Repayment · 
i 
Fixed Cost s  8 3 , 757 83 , 7 57 83 , 757 83 , 757  tB , 7 5 7  8 3 , 757  83 , 757 83 , 7 5 7  83 , 757 ! 8 3 , 7 5 1  
Othe r Outflows �2 , 209 
! I 
TOTAL OUTFLOW 1 2 5 , 966 83 , 757  83 , 75 7  83 , 757 83 , 757  83 , 757 83 , 757 83 , 757 , 83 ,  757 ! 8 3 ,  7 5 1j 
I I · 
. ' I 
Annual Cash Balance 1 0 1  715 145  ...... 8 1 1  U_1_..�. 171  2 3 7  l!i2 286. 0 1 4  3 3 5  5 8 1  3 8 6  635  4l9.L2 1 8  493 3 8 1 1 549 •. 16'3 
I. Operating C apital · 100 , 000 10 1 , 772 1 45 , 8 1 1  19 1 , 1 7 1  237 ,  89Z 286, 61 5 3 3 5 , 581 386 , 6 3 5  439 , 2 19 49 3 , _38� 
Op . C apital Required 8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 �  
Borrow 
.Jny_e st _ __ 1 8  295 20,067 64 10J 10__2__._466 1 ��. �!r L �0.1 .. � 1() 2 5�_aJl76 304L2lQ 3 57_. 5 1 4  4 1 1_. 67� 
0' 
lll 
Table 4 . 6 : Annual Cashflow Balance of the Repre aentatlve Farm Aa aumlng a 10 Percent Intere st Rate and 
JI::W .UUU_o.L�L�tU:ilU�A�J;AL 
I Period 
I C rop Recelpt a  
· �ive stock Receipts 
Borrowed Capital 
I 
Inve stment Returns 
I 
: T.OTAL INFLOW 
- -
Loan Repayment 
i I Fixed Cost s 
I I Ot�e r Outflows 
I TOTAL OUTFLOW 
-· . -- - -- . 
Annual Cash Balance 
I -
I I • .  Operating Capital 
! Op . Capital Required 
I Borrow 
l�n�ul 
1 . Z 3 . 
20 8 , 900 20 8, 900 Z0 8, 900 
• • 4• ••  . 3 1_, 578 
20 . . 8 • . 900 . 20 8 , 900 l40 .  478 
3 3 , 289 2 2 , 9 69 
73 , 566 73 , 566 7 3 , 566 
42 , 20� - - ... . . . 
1 49 , 0 64 9 6 , 535 73, 566 
59 , 8 36 1 12 , 3 6 5 . 1 66 ,  9 1 Z  
50 , 000 59 , 829 1 1 2 , 363 
8 1 ,  704 8 1 , 70 4  8 1 , 704 
3 1 , 70 41 2 1 , 8 7 5  
_3_0_� 
4 
Z0 8, 900 
_87,  �60 
296, 660 
73 , 566 
73 , 566 
2 2 3 , 094 
166, 9 10 
8 1 , 704 . 
85 206 
5 6 - -
20 8 . 900 20 8 , 900 
1 4 5 , 629 20 5, 2 3 4  
3 54 ,  529 4 1 4 , 1 34 
73 , 566 73 , 566 
73 , 566 7 3 , 566 
280 , 9 6 3  340 , 568 
2 2 3 , 094 280 , 963 
8 1 , 704 8 1 , 704 
1 4 1  190 199 259 
7 . 
20 8 , 900 
266. 62 7 
4 7 5 ,  52 7 
73 , 566 
7 3 , 566 
-- - � - -
40 1 , 96 1  
340 , 568_ 
8 1 , 70 4  
2 58  864 
8 
208 , 900 
3Z9 , 86_5 
53 8, 76 5 
73 . 56� 
7 3 , 566 
- - - -- - ----
465 1 99 
9 . · -
2 0 8 , 900 
3 9 4 , 99� 
60 3 , 898 
73 , 566 
73 , 566 
. - -- -
_ _  _}{L_ 
2 0 8 , .900 
462 ,_0 8� 
6 70 ,_982 
. . - - -




530 , 332! 59 7,. 4 1 6  
40 1 , 962 46 5 , 19j 53�, 3 30 
8 1 , 70 4  8 1 , 70 
I 
8 l. 704 
I 
320 258 383 4931 448 6 2 6  
0'1 
0'1 
Table 4 .  7: Annual C ashflow Balance o£ the Representative Farm Auumlng a 10 Percent Inte r e st Rate and 
S)QO_ � .OO�� (!!liALO ..  Ca ltal 
Period . 1 2 3 4 5 6 7 8 I 9 
� rop Rt:ceipta  20 8 , 900 208, 900 20 8 , 900 20 8 , 900 208, 900 20 8 , 900 20 8 , 900 20 8 , 900 ; 20 8 , 900 
Live stoc;k Rec eipts 
i 
Borrowed C apital 
394, 50. 1 4 b l , 57b Inve stme nt Returns 1 8 , 844 3 1 , 1 6 5  8 7 ,  l36 145 , 193 20 4, 784 266, 1 64 329 , 3 8 6  
TOTAL .INF LOW l 2 7 , 744 240 , 06 5  296 , 2 3 6  3 54, 093 4 1 3 , 684 475, 064 538 , 2 86 60 3 , 404 6 70 , 476 
-
- ��an R�payment 
Fixed Costs 73 , 566 73 , 566 7 3 , 566 73 , 566 73 , 566 73 , 566 73 , 566 73 , 566 73 , 566 
. Othe r .Outflow11 42 , 209 
TOT A.L OUTF LOW 1 1 5 , 775  73 , 566 73 , 566 73 , 566 73 , 566 73 , 566 73 , 566 73 , 566 73 , 56f 
Annual Cash Balance I l l  969 1 66 .499 ZZ_lJ70 __uo_ ..5Z_7 340 118 401 ACl� 464.72n 52Q .811l 596 910 
f- · 
I, Ope;-ating C apital 100 , 000 1 1 1 , 963 1 66 , -&98 zzz, 670 280 , 526 340 ,  uc 40 1 , 494 464 , 720 529 , 838 
Op . C �pita1 Required 8 1 , 70 5  8 1 , 70 5  8 1 ,  70 5 8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  8 1 , 70 5  
_Borrow_ 





530 . 661  
739 . .  561  
73,  566 
7 3 ,  566  
6 6 5  '99 5  
596, 9 1 0  
8 1  • .  70 5 
5 1 5, 20� 
0'\ 
"'-J 












$50 , 000 I .  Operating C apital $100 , 00 0  I .  Oper ating C apital 
Intere st Rate s Intere st Rate s 
10 % l_Q. f.o 
5 1 , 7Z 6 39 , 144 53 , 9 58 43 , 76 7  
5Z , 53 6 3 9 , 473 54 , 6 3 6  44, 0 39 
54 , 5 50 39 , 9 1 5  5 6 ,  Z 73 4 5 , 3 6 1  
56 , 1 8 6  4 1 , ZZ 6 57, 8 58 46 , 7Z 1 
5 7 , 8 7 1  4Z , 576 59 , 693 48 , 1 Z 3  
59 , 60 7  43 , 69 7  6 1 , 48 1  49 , 567 
6 1 , 396 4 5 , 400 6 3 , 3Z3  5 1 , 0 54 
63 , Z 3 7  46 , 87 5  6 5 , Z l9 5Z , 586 
6 5 , 1 74 48 , 49 5  6 7 ,  1 7Z 54, 1 63 
6 7, 0 8 8 49 , 960 69 , 1 8 5  5 5 , 788 
68 
Figure 4 . 1 :  Annual C a sh Balanc e of the Repr e sentativ e Farm , A s s uming a 
30 Pe rcent Inc rease in C rop Price s .  
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( 1 ) Initial ope r ating c apital $ 50 , 000 , 16  percent inte r e st r ate . 
(2 ) Initial oper ating c apital $100 . 0 00 . 1 6  per cent inte r e st r ate . 
(3 ) · Initial ope r ating c apital $ 50 , 000 , 1 0  pe rcent inte r e s t  r ate . 
(4) Initial ope r ating c apital $ 1 00 , 000 , 1 0  percent inte re st r ate . 
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Figure 4 . 2 :  Net Farm Inc ome of the Repre sentative Farm , As suming 
a 30 Pe rcent Inc rease in C rop Pric e s . 
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Production Pe riods 
, ,..(4) 
...... ..., (3 ) 
- ,"'(z )  
9 10 
( 1 ) Initial ope rating c apital $ 50 , 000 , 16 per cent inte re st r ate . 
(Z ) Initial ope r ating c apital $ 100 , 000 , 1 6  pe rcent intere st r ate . 
(3 ) Initial ope r ating c apital $ 50 , 000 , 10  perc ent inte r e st r ate . (4 ) Initi al oper ating c apital $ 100 , 000 , 10 per c e nt inte re st  rate . 
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CHAPTER V 
SUMMARY AND CONCLUS IONS 
Introduct ion 
The Stat e  of South Dakota has an unstab le  c l imate which has 
encouraged the development of irrigated farms . Economic condit ions have 
in recent years dampened the prospects of agr icultural  producers . The 
purpos e of  this s tudy is to examine the effects of  three important 
variab les on the long term per formance of an irrigated  B rookings County 
farm . The three variab les are interest rates , commodity pr ices and the 
init ial  leve l o f  ope rat ing capital . More speci fica l ly ,  the intent is to 
obtain a general  overview concerning the direct ion o f  development of a 
farm uti l izing a center p ivot irrigat ion syst em . 
The conc lus ions are sp l it into two parts . In the f irst part , 
the resu lts obtained with the proj ected pr ices are discus s ed .  The sec �  
ond s ect ion deal s  with the so lut ions provided when the crop pr ices are 
increased by 30 percent . E ach sect ion has a summary o f  the preceding 
conc lus ions . 
Conc lus ions Regarding Farm Behaviour Under P roj ected 
Commodity Price Leve ls 
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The two maj or dry land crops in the opt imal s o lut ion were soy­
beans and a l fa l fa .  This i s  hardly a surprise  s ince the gros s margin 
returns for soybeans are $ 9 7 . 83/acre and for alfalfa $ 7 5 . 9 5 / acre . Soy­
beans provide a gross margin return which is 47  percent greater than 
dryl and corn . Oats have the lowest gross margin return s , i . e . , 
$ 24 . 6 2 / acre . 
The P . L . P .  runs sugges t  that the removal  o f  one unit o f  
a l fa l fa res t r ict ion would have a pos itive impact o n  the net returns . 
This imp l ies that a l fa l fa is a potent ial ly profitab l e  crop . This is 
supported by the fact that alfa l fa has a r e l ative ly low demand for 
labour . I f  one compares the labour demands of each crop (Tab le 2 . 9 ) ,  it  
becomes apparent that a l fa l fa has a dist inct ive advantage over the other 
dry l and crops . Soybeans require 7 1  percent more labour hours than 
a l fa l fa , whi l e  corn needs 1 20 percent more hours than a l fa l fa . A fur ­
ther factor whi ch favours al fal fa is its low demand for labour during 
the months of  September and October . Dur ing this harves t  period there 
is  a l abour de ficit due to the peak requirements of soybeans and corn . 
In contras t , a l fal fa ' s peak labour demand occurs dur ing the surplus 
months of  May and June . I t  would be reasonab le to  conc lude that if  the 
assumpt ions r es t r ict ing the a l fal fa acreage were to be removed , this 
crop would dominate farm product ion . 
I t  is  interest ing to note that recent budget pub l icat ions have 
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indicated that soybeans and a l fa l fa are more prof it ab le than corn . 
Budgets prepared by Al len ( 19 7 9 )  for Brookings County demonst rated , that 
in terms of gross margin returns , the rankings were as fo l lows : soybe­
ans ( $6 7 . 5 3 / acre ) , a l fa l fa ( $ 65 . 5 6 / acre ) and corn ( $ 6 2 . 0 9 / ac re ) . When 
a l l  f ixed costs are deducted , al falfa and soybeans s t i l l  had superior 
returns over corn and oats . A study by Taylor and Shane ( 19 8 2 )  pre­
sented s imilar results us ing updated dat a .  The 1 9 8 1 dry l and crop budg­
ets of  Tay lor and Shane , indicat ed that the gros s margin returns for 
a l fa l fa and soybeans were greater than for corn . I t  should  be noted 
that during 1980 - 198 1 ,  the price o f  a l fa l fa was unus ua l ly high . How­
ever , if  a 19 7 7 - 1 9 7 9  average price is used , the rankings with respect to 
the gross margins are as fo l lows : soybeans ( $ 5 1 . 45 / ac . ) ,  a l fa l fa 
( $42 . 6 / acre ) and corn ( $ 35 . 0 1 / acre) . Budget proj ect ions for Eastern 
South Dakota for the 1 9 84 crop year , by Sogn ( 19 8 4 ) , show dry l and soy­
beans and a l fa l fa to provide a 100  percent greater gross margin return 
than from dry land corn , i . e . , a l fa l fa $ 5 6 . 45 / acre versus $ 2 1 . 7 / acre for 
corn . 
Therefore , though corn was and is s t i l l  perce ived by many to 
be the mos t  pro f itab le crop , the figures suggest otherw is e .  Futhermore , 
in terms o f  labour requirements , corn is a re l at ive ly l abour intens ive 
crop . I f  the survey undertaken in this study is in any way representa­
t ive of  the crops current ly cu lt ivated in Brookings County , it appears 
that farmers have changed their perception of soybeans . Tab le 5 . 1  con­
tains the percent age figures repres ent ing p lanted acres of s e lect ed 
crops . The first co lumm is an average o f  19 7 0 - 1 9 7 9  f igures (Taylor and 
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Shane , 1 9 8 2 )  for Brookings County . The s econd co lumm repres ents the 
survey results  o f  38 irr igated farms in B rookings County . 
Tab l e  5 . 1 : Percentage of Total  Area P lanted to Select ed Crops , 
B rookings County ( 19 8 2 ) . 
r------------------------------------------------------------------------ l 
I Crops 19 7 0 - 19 7 9  1 9 8 2  I 
I I 
r 1 
Corn 39 . 0  
Oats 28 . 3  
Al fal fa 13 . 3  
F l ax 7 . 0 
S .  Wheat 4 . 4  
Soybeans 3 . 2  
Bar l ey 2 . 7  
Sunflowers 0 . 0  
33 . 7  
14 . 0  
1 1 . 9  
2 . 3  
8 . 3  
18 . 8  
2 . 3  


















Source : The figures for 1 9 7 0 - 19 7 9  were obtained from Tay lor 
and Shane ( 19 82 ) . 
A lthough the 1982  survey repres ents a ' snapshot ' o f  the s itu-
at ion , it appears that there may have been a recent shift in emphas is 
from oats to soybeans . Whether this is a long term trend remains to be 
s een . The percentage of  l and p lanted to a l fa l fa remains re l at ive ly 
stab le .  This may be due to the transport and market ing d i f f icult ies 
as soc iated with this crop . 
The P . L . P .  program s e l ected soybeans , a l fa l fa and corn as the 
irr igated crops . A l fa l fa was l imited to 30  acres and thus the dominant 
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crop was soybeans . Corn was grown s o l e ly as a source of  feed for the 
hog ent erprise  and not as a cash crop . The gross margin returns for 
corn indicate that it is marginal ly super ior to soybe ans and far more 
favourab l e  than al falfa . However ,  the labour requirements for irrigated 
corn are 4 1  percent higher than for soybeans , and 3 2  percent greater 
than for a l fal fa . During the crit ical months of September and October , 
when labour is the most l imit ing , a l fa l fa does not r equire any labour , 
whi le  corn has a 38  percent greater demand for l abour than s oybeans . 
There fore , though the gross margin returns for irrigat ed corn are more 
rewarding than for the three other alternat ives , corn ' s h igh l abour 
inputs are a s erious dis advantage when it competes with other crops . 
The irrigated crops were in each instance irrigated by a low 
pres sure center pivot . The energy component o f  the running costs of 
thes e units is , in the cas e of  corn , 24 percent lower in comparison to a 
high pressure unit . In terms of the gross margin returns , corn irr i ­
gated b y  a low pres sure system has 5 percent h igher r eturns . 
The only l ivestock enterpris e chos en by the P . L . P .  mode ls  was 
a hog farrowing and finishing enterprise of 66 sows . The s ize of  the 
act ivity was l imited by the supp ly of fac i l ity cap it a l . Though l abour 
requirements are re lat ive ly high , the exce l lent gross  margin returns 
make this a very pro fitab le enterprise . In a res earch proj ect under ­
taken a t  S . D . S . U . , Janss en ( 1983 ) reported that 5 4  percent of  a l l  pork 
producers in South Dakota have a farrow-to - finish enterpris e . Further­
more , Jans sen states that '' farrow-to - finish operations have usua l ly been 
prof itab le if sound husbandry pract ices are fo l lowed and adequate raised 
grain is available. " 
Growth of the Firm -- --- ----
Growth of the firm via the purchas e of l and , e ither by cash 
payment or amort ized loan , does not take p lace under any conditions . 
The only type of expans ion undertaken is the rent ing o f  8 1  acres of 
irrigated l and . Thereafter , under all  s ituat ions surp lus cash was 
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p l aced in the off- farm investment activity . This s eems t o  sugges t  that 
the expected returns from the investment in land are less  than three 
percent . An alternat ive and probab ly more p laus ib le  expl anat ion deals  
with the labour s ituat ion . A shortage of labour hours dur ing the har -
vest months of September and October may prevent the further cult ivat ion 
o f  crops such as corn and soybeans . The shadow price for the labour 
hiring act ivity during the months of September and October had a pos i -
t ive price . This  suggests that i f  one more unit of  the act ivity were to 
be forced in , the results on the net farm income wou ld be pos it ive . 
Therefore , though there may be a suffic ient supp ly o f  capit a l  to inves t  
i n  expans ion , labour shortages may prevent this . 
The P . L . P .  results indicated that when the init ial  operat ing 
capital is $ 5 0 , 000  and the interest rate is 16 percent , the cash balance 
was dec l ining by 5 - 6 percent in the first coup le  of years . By the tenth 
period , the cash balance was being reduced at a rate greater than 15  
percent . The net farm income for al l ten years is negat ive , ranging 
from $ - 2 , 49 3  in the f irst year to $ -4 , 9 84 in the tenth year . 
Under condit ions of high interes t rates and init ial  operat ing 
capital  leve l of $ 100 , 000 , the out look is more pos it ive . The annual 
cash balance grows moderately at an initial rate of 1 percent and 
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increas es t o  an annua l  growth rate o f  1 . 2  percent in the fina l year . 
The net returns , show modest improvement , ranging from $ 1 , 06 2  to $ 1 , 385 
in the final year . Thus farmers with current operating capital  leve ls 
of  $ 100 , 000 can cont inue to operate at very low prof it leve l s . However , 
any further increas e in interest rates wi l l  j eopardize the stab i l ity of 
the cash balance and the net returns . 
When interest rates are reduced to 10  percent , the out look is 
pos it ive for a l l  s ituat ions . Cash balances improve by 10 1 percent over 
the 10 years when initial  operat ing capital  is l imited to $ 5 0 , 000 , and 
16 1 percent when initial  operat ing capital  is increas ed . Net farm 
income is pos it ive , reaching $ 1 1 , 9 22 when capital is restrict ed and 
$ 1 3 , 964 when initial  operat ing capital  is at $ 100 , 000 . 
The reduction of  interest rates by 6 percentage points has an 
immediate impact on the f inances of the farm . The mode l s  highl ight the 
s ens itivity of farm bus iness to interest rates . At pres ent , the future 
of a number of farm firms is current ly being threatened by interest 
rates of 1 3  to 14 percent . 
Summary of Conc lus ions 
The conc lus ions drawn in this study are dependent upon the 
assumpt ions of this s tudy and are only pert inent to the representat ive 
farm . 
1 )  The repres entat ive farm did not expand by 
purchas ing land . Rent ing requires low capital  
withdrawals and is therefore the mos t  acceptab le  
method of  expans ion . Rent ing of irrigated l and 
is favoured over dryland rent ing . 
2 )  Res ources were concentrated on the product ion 
of soybeans , a l fa l fa and hogs . Corn product ion is 
only required as a source of l ivestock feed . 
3 )  Labour supp ly during September and October may 
be the s ingle most important factor govern ing the 
rate  of expans ion . 
4 )  At a 16% rate of  interest ,  the future of f armer ' s 
hav ing a reduced amount of operat ing capit a l  is 
b leak .  The prospects for growth are l imited . 
The ir net returns wi l l  be negat ive and thei r  cash 
bal ances wi l l  dec l ine . Operators with a high leve l of  
init ial operat ing cap ital wi l l  experi ence re l at ive ly 
stab l e  net returns and cash bal ances . 
5 )  The f inancial pos it ion of the repres entat ive farm is 
determined primari ly by the interest rate leve l . The 
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amount of  initial operat ing capital  has a relative ly 
ins ignificant effect on the long run economic perfor ­
mance o f  the repres entat ive farm . 
Conc lus ions Regarding Farm Behaviour With An 
Increas e in Crop Prices of 30  Percent 
79 
The rise in commodity prices had the immediat e  effect of  al l 
resources being devoted to the product ion of crops . The P . L . P .  runs 
s e lected two crops to be cu lt ivated under both dry l and and irrigated 
condit ions ; thes e were a l fa l fa and soybeans . 
The crop gross margin returns c lear ly favour dry land soybeans 
over corn , a l f a l fa and oats . Though corn is more pro f itab le than 
a l fa l fa , the prob lem as previous ly stated is the l abour hours required 
by the former . The gros s margin returns for soybeans are 26 percent 
higher than corn , 3 1  percent above alfalfa and 203  percent greater than 
oats . An interes ting obs ervat ion concerns the price s ens itivity of the 
net return over variab le costs for the var ious crops . An increase in 
crop prices by 30  percent causes gross margins to increas e by 9 3  percent 
for oats , 73 percent for corn , 47 percent for soybeans and 44 percent 
for a l fa l fa . 
In al l the mode ls , alfalfa and soybeans were s e l ected as the 
irrigated crops . This is rather surpris ing cons idering that the gross 
margin returns for corn exceed thos e of alfal fa and soybeans by 32  per ­
cent and 9 . 6  percent respect ively . The advantage of irrigated corn in 
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t erms of  the gross margin returns , is not sufficient to offs et its 
intens ive labour requirements during the crit ica l harvest months . The 
30  percent
_ 
increase in crop prices causes the gross  margin to increas e 
by 9 1  percent for corn , 5 3  percent for a l falfa and 5 1  percent for s oy-
beans . 
Growth of the Firm 
- -- ---
The e l evated commodity prices s t imu lated the farm to expand by 
both rent ing and purchas ing land . In a l l  four mode ls , 5 5  acres of  
crop land is  purchas ed with cash and the maximum a l lowab l e  area o f  crop-
l and is rented . The purchase of  land with a cash payment is preferred 
over the buying of l and with an amortized loan . This may be due to the 
opportunity costs . The opportunity cost of  an amort ized loan is prob-
ab ly higher than a cash purchas e due to the interest rat e  o f  the loan 
throughout a 30 year period . 
The farm s ize in a l l  cas es grew to 1 , 0 74  acres . This appeared 
to  be the l imit for the farm , due most probab ly to the l ack o f  the 
labour supp ly . In  al l s ituat ions , the 1abour supp ly in September and 
Ocober had a pos it ive shadow price per hour , far in excess of the hiring 
cos t . One cou ld conc lude that the demand for labour being greater than 
the supp ly is a barr ier to the expans ion of  the representat ive farm . 
Genera l ly l and purchas es occurred within the f irst year . How-
ever , when interest rates are at a 16% leve l and init ial  operat ing cap -
ital is l imited , the acquis it ion of land is spread over a two year 
period . Thus farms with low operat ing capital wi l l  not respond as rap -
idly to price movements as the cash rich farms . This imp l ies that the 
f inancia l ly we l l -off  farms can expand at a faster rat e  than the farms 
l acking capital . This may in part exp lain why in the pas t  decade the 
average farm s ize has been gradual ly expanding . 
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I n  the four runs , a l l  the available  dry l and and irr igated land 
was rented within the f irst product ion period . Presumab ly the increas ed 
value of the crops s t imulates the farms to expand as rap idly as pos s i ­
b l e .  Rent ing land i s  undoubtedly the s imp lest and most  common form of 
expans ion . The survey results of  this study · indicated that 83  percent 
o f  a l l farmers rented land . O f  these 83 percent , 80 percent rented 
dryl and and 5 3  percent rented irrigated land . Research by Janss en 
( 19 8 3 ) on l and t enure and ownership trends in South Dakota reveals  that 
part -owners have emerged as the largest tenure c lass , operat ing bigger 
farms than ful l  owners and tenants . Janss en states that , "part -owners 
are by far the dominant tenure c las s among medium and l arge s cale  com-
mercial farms of  today - - especial ly farms expanding in number of acres 
operated" . 
In terms o f  the growth of capita l ,  the increas e in price has a 
pos it ive effect . In a l l  s ituat ions the ending cash balance was above 
$450 , 000 . The rate of  improvement was governed princ ipal ly by the rate 
o f  interest . Under the most favourab le  condit ions , i . e . , 10  percent 
interest rate and $ 100 , 000 of operat ing capital , the ending cash ba lance 
is $ 665 , 9 95 . At the other extreme , with a 16 percent rat e  of interest 
and $ 5 0 , 000 of operating capital ,  the ending cash balance is $478 , 9 94 . 
The accumu lations of  such large amounts of  cash are primari ly due to the 
l ack o f  pro f itab l e investment opportunit ies within the farm . 
Net farm income fo l lowed a s imi lar pattern , ranging from 
$ 49 , 9 60 to $ 6 9 , 1 85 in the f inal year . The net returns for the four 
mode ls  were a l l  increas ing at an annual rat e  of 3 percent in the final 
years . 
8 2  
Therefore one can conc lude that the higher prices wi l l  st imu­
l ate farm growth via the acquis it ion o f  land paid for in cash . Never­
the less  it appears that the expans ion of  the farm units is hampered by 
the insufficient supp ly of labour during September and October . Con­
s equent ly the farmer has only one opt ion , that is to invest a l l surp lus 
cash in the o f f - farm act ivity to earn interest income . 
Summary of Conclus ions 
1 )  A 30  percent increase in commodity pr ices 
st imulates the representat ive farm to expand its 
land area by a )  rent ing and b )  cash purchas e .  
2 )  The labour supp ly in September and October wi l l  
govern the extent of  the firm ' s growth in terms o f  
i t s  l and resources . The maximum attainab l e  s ize 
that the repres entat ive farm can grow to is 
1 , 0 74 acres . 
3 )  Under al l condit ions , it is preferab le to  rent 
a irrigated land rather than purchas e a system . 
Even with an exaggerated upward movement in product 
prices , there were no investments directed toward 
the purchas e of new irrigat ion units . 
4 )  In a l l  s ituat ions the increas e of  crop prices 
by 30. percent ensured that the net farm 
income and the cash balances are pos it ive and 
increas ing . 
Recommendat ions for Further Res earch 
83  
This study has invest igated a re lat ive ly narrow range of  s itu­
at ions concerning irrigated crop production in B rookings County . 
One area that has been neglected concerns the impact o f  
adverse weather condit ions . The occurrence of  a drought period can have 
serious imp l icat ions on the input -output rel at ionships , net returns and 
cash balances . The consequences of  a long and pers is tent drought may 
l inger long after the dry period has ended . The inc lus ion o f  such an 
inc ident may encourage the units to regard purchas e o f  an irrigat ion 
system as a viab le alternat ive . This may be part icu l ar ly true when the 
operator ' s income is primarily derived from a l ives tock enterprise , 
e . g . , dairy cows . Stock reduct ion during a drought may take a number of 
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years to rep lenish . Jibben ( 19 78 )  in his study o f  a beef ranch in North 
C entral  South Dakota states ; "Fol lowing a drought , it took two to three 
years to recover an annua l  cash balance which was greater  than zero in 
do l l ar value" . 
An important facet that has been ignored in this s tudy deals 
with the farmer ' s mot ives and obj ect ives . Some farmers  may s eek to 
maximize net farm income or net worth . Other farmers  may seek the 
prest ige that comes from owning l arge tracts of l and . Quite l ike ly , a 
combinat ion of  these factors wi l l  inf luence the farm operator at any one 
t ime . In  this s tudy , it was assumed that the producer sought to maxim­
ize net farm income and not net worth . Therefore the dec is ion to pur ­
chas e an irrigat ion unit was based solely on it ' s contr ibut ion to net 
farm income . No cons iderat ion was given to the fact t hat an irrigation 
unit may add to the net worth or is regarded by s ome individual s  as a 
form o f  insurance . 
In the mode l constructed for this study , only one purchas ing 
method was evaluated when acquiring a center pivot , i . e . , l eas ing . 
Whether this is neces s ar i ly the mos t cost effect ive method is not known . 
I t  is , however ,  the most  commonly ut i l ized opt ion by farmers . There is 
a need to invest igate various purchas ing packages , e . g . , cash purchas e .  
This thes is shows labour supp ly to have crucial ro le when con­
s ider ing expans ion . When economic condit ions are conduc ive to growth , 
the insufficient supp ly o f  labour dur ing the harvest months prevented 
l and resource expans ion beyond a l imit of 1 , 074  acres . Further study 
should be undertaken to determine the growth path o f  the firm when the 
labour restr ict ion is  re laxed . This obj ect ive could be quite s imply 
researched by as suming that the agricultural  operator could hire any 
amount o f  labour . 
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Append ix A 
Tab le A. l :  Resource Res tr ict ions of the Representative Farm 
Descript ion 
Irr igated Land 
Dry land 
Pas ture 
Rent Irr igat ed Land 
Rent Dry land 
Rent Pas tur e 
Lab our January-February 
Labour March-Apr il 
Labour May-June 
Labour July-Augus t  
Labour Sep t emb er-O�tob er 
Labour Novemb er-Decemb er 
Hire Labour July-August 
Hir e Labour Sep t ember-August 
Total Pigs 
Alfalfa 
Irr igat ed Alfalfa 
Operat ing C apital 
Lives tock Facility Cap ital 
Lives tock Capi tal 
Long Term Capi ta l  




















Do l .  
Dol . 
Dol .  
Do l .  
( 1) All res our c es ar e a t  the upper limit . 
Level 
1 3 0  
2 8 7  
6 2  
1 3 0  
3 24 
8 6  
4 4 4  
5 90 
7 7 9  
8 7 0  
4 5 7  
3 3 6  
6 5 0  
5 1 7  
1 , 000 
3 0  
9 0  
5 0 , 000 o r  100 , 00 0  
1 7 , 1 6 0  
11 , 7 3 4  
119 , 97 2  
8 1 , 0 9 9  
9 1  
Tab l e  A . 2 :  Ac t iviti es o f  the Representative Farm 
Descrip t ion 




Corn S ilage 
Alfalfa 
Irr iga t ed Crop Activit ies 
H . P .  Corn 
L . P .  Corn 
H . P .  Soybeans 
L . P .  Soybeans 
H . P .  Alfalfa 
L . P .  Alfalfa 
L ive s t o ck Act ivities 
Da iry Cows 
Beef Cows 
Fed Steer 
Fed Heif er 
Hog (Farrow to Finish) 
Marke t Hog s  
Renting Ac t ivit ies 
Rent L . P .  Sys tem + Land 
Rent H . P .  Sys t em + Land 
Rent Dryland 
Rent Pas ture Land 
Buy Land 
Cash Land 
Amo rtized Land 
Lease Irrigat ion Unit 
L . P .  Sys t em 
H . P .  Sys tem 
Borrowing and Inves ting Ac tivity 
Borrow Opera t ing Cap ital 
Borrow Lives tock Cap ita l  
Borrow Long-Term Cap ital 































* L . P .  and H . P . refer to a low pressure and a high pressure 
c enter p ivo t , respec t ively . 
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Ta b l e A . 3 :  Dryl a n d  C rop B u dgets Used i n  the S tu dy 
As s umi ng Average Proj e c ted P r i c e s . 
Dryl a nd C rops 
Co rn Oa ts S oybea n s  A l fa l fa C o rn S i l age 
Rec e i �t s  
1 62 . 1 5  76 . 7 2  1 !)5 . 48 1 1 2 . 50 0 
Va r i a b l e C o s t s  
Seed 1 0 . 8  8 . 65 1 2 . 50 3 . 00 1 0 . 80 
Ferti l i zer 28 . 5  1 5 . 00 8 . 1 0  9 . 45 28 . 50 
Herb i c i de s  7 . 6 2 . 00 8 . 35 0 7 . 60 
I ns e c t i c i de s  7 . 0  1 . 1  0 0 . 50 1 . 60 7 . 00 
C rop I n s . 3 . 0  2 . 2 5 · 2 . 00 0 0 
S to ra g e  & Dryi n g  1 3 . 5  2 . 7 0 4 . 40 0 0 
Overheads 4 . 5  4 . 50 4 . 50 4 . 50 4 . 58 
F u e l  & Lu b r i c a n ts J 3 . 6  1 0 . 85 1 1 . 45 8 . 50 1 0 . 1 6  
Mac h . Repa i r  7 . 3  5 . 05 5 . 85 9 . 50 9 . 82 
To ta l Va ri a b l e C o s t s 9 5 . 8 52 . 1 0  57 . 65 3 6 . 55 78 . 46 
Gro s s  Ma rg i n s  6 6 . 35 24 . 62 97 . 83 75 . 95 0 
S o u rce : Vari a bl e  costs a re ba sed �n A l l en and Aa nderud ( 1 982 ) . 
Tabl e A . 4 :  I rr i g a ted Crop Budgets U s ed i n  t he S tu dy 
As s um i ng  Avera g e  Proj ec ted P r i c e s , 1 982 . 
Co rn Al fa l fa 
L . P .  H . P .  L . P .  H . P .  
Rece i p ts 
305 . 5  305 . 5  202 . 5  202 . 5  
Va ri a b l e Cos ts 
Seed 1 6 . 43 1 6 . 43 7 . 92 7 . 92 
Fert i l i ze r  49 . 92 4 9 . 92 27 . 45 2 7 . 45 
Herbi c i de s  & Fe rt i l i zer 1 6 . 93 1 6 . 93 0 0 
Cro p  I n s . 1 . . 95 1 . 95 0 0 
Overhead 9 . 05 9 . 05 4 . 74 4 . 74 
Fuel  & L u b . 1 1 . 08 1 1 . 08 9 . 1 5  9 . 1 5  
Mac h  Repa i rs 8 . 45 8 . 45 9 . -84 9 . 84 
G ra i n  Sto rage & Dry i ng  2 6 . 09 26 . 09 0 0 
I rri g at i o n Co s t  2 6 . 4 2  32 . 83 29 . 69 36 . 82 
To ta l Va r i a b l e Cos ts ' 1 66 .  32 1 72 . 73 88 . 79 9 5 . 92 
Gro s s  Ma rg i n s  1 39 . 1 8  1 32 . 7 7 1 1 3 .  7 1  1 06 . 58 
Sou rce : Ada pted from Tayl or a nd Sha ne  ( 1 982 ) . 
*L . P .  a n d  H . P . refe r to a l ow a nd a h i g h  pre s s u re 
center p i vo t , res pe c t i ve l y .  
S o�bea ns 
L . P .  H . P .  
239 . 2  2 39 . 2  
1 5 . 00 1 5 . 00 
1 9 . 38 1 9 . 38 
1 0 . 7 5 1 0 '. 75  
7 . 03 7 . 03 
6 . 02 6 . 02 
1 0 .  1 1  1 0 .  1 1  
8 .  31 8 . 3 1 
1 .  07 1 . 07 
2 3 . 1 5 28 . 83 
1 00 . 82 1 06 . 50 
1 38 . 38 1 32 . 7 0 
1..0 
+:'-
Tab le A. 5 :  Annua l Opera t ing Cos ts for a L . P .  Irr igat ion Sys tem ,  
Corn , 198 2 . 
I t em 
1 .  Annua l Cost  o f  Power 
2 .  Oil-Ele ct r ic Mo tor 
3 .  Repairs and Maintenance 
P ower Unit 
Sys t em 
4 .  Annua l  Cos t  o f  Labour 
5 .  
6 .  
Power Unit Maintenance 
Sys tem Operations 
Annual Electric Charge 
Annual Cost of  Center P ivo t Op erat ion 
To tal Annual Operating Cos ts 
P er Acr e  
Sour ce :  AGNET ( 19 8 2 ) . 
Do llars 
9 77 . 50 
2 1 . 63 
21 . 3 9  
7 6 2 . 29 
2 50 . 7 1 
3 2 5 . 00 
9 62 . 50 
113 . 3 2 
3 , 43 4 . 3 4  
2 6 . 4 2 
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Tab le A. 6 :  Annual Operating Cos ts for a H . P .  Irr igat ion Sys tem ,  
Corn 19 8 2 .  
I t em 
1 .  Annua l C o s t  o f  Power 
2 .  Oil-Electric Mo tor 
3 .  Repa irs and Maintenance 
Power Unit 
Sys t em 
4 .  Annual C o s t  o f  Labour 
5 .  
6 .  
Power Unit Maintenance 
Sys t em Op erat ion 
Annual Electric Charg e  
Annual Co s t  o f  Center P ivot Operation 
Total Annual Opera ting Cos ts 
Per Acre 
Source : AGNET ( 1 9 82 ) . 
Dol lars 
1 , 440 . 2 2 
3 1 . 8 6  
31 . 5 2 
7 62 . 29 
25 0 .  7 1  
3 2 5 . 00 
1 , 3 1 2 . 50  
113 . 3 2 
4 , 2 6 7 . 4 2 
3 2 . 83  
9 6  
rable A. 7 :  Annual Operating Cos ts for a L . P .  Irrigat ion Sys t em ,  
Alfalfa , 1 9 8 2 . 
I t em 
1 .  Annual Cost  o f  Power 
2 .  Oil-Electric Mo tor 
3 .  Repairs and Maint enance 
P ower Unit 
Sys t em  
3 .  Annua l Cost  of Labour 
5 .  
6 .  
Power Unit Maint enance 
Sys t em  Op erat ion 
Annual Electric Charge 
Annual Cos t of Center P ivo t Op erat ion 
Total Annual Op erat ing C os ts 
Per Acre 
S ource : AGNET ( 19 8 2 ) . 
Do llars 
1 , 1 7 3 . 00 
25 . 9 5 
2 1 . 3 9  
9 14 . 7 5 
300 . 8 6 
3 2 5 . 00 
9 6 2 . 5 0  
1 3 5 . 9 8 
3 , 85 9 . 4 3 
2 9 . 6 9  
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Table A. 8 :  Annua l Operating Costs  for a H . P .  Irrigation Sys t em , 
Alfalfa , 1982 . 
I t em 
1 .  Annual Cos t  o f  Power 
2 .  Oil-Electric Mo tor 
3 .  Repairs and Maintenance 
Power Unit 
Sys t em 
4 .  Annual Cos t o f  Labour 
5 .  
6 .  
Power Unit Maint enance 
Sys t em Op era tion 
Annua l Electr ic Charge 
Annual C o s t  o f  Center P ivo t Operat ion 
To tal Annual Op era t ing Cos t s  
P e r  Acre 
S our c e :  AGNET ( 1 9 8 2 ) . 
Dollars 
1 , 7 28 . 26 
38 . 24 
3 1 . 5 2  
9 14 . 7 5 
3 00 . 86 
3 2 5 . 00 
1 , 3 12 . ·50  
1 3 5 . 98 
4 , 7 8 7 . 10 
3 6 . 82 
98  
·Table A .  9 :  Annual Operat ing C os t s  f or a L . P .  Irrigat ion Sys t em,  
Soyb eans , 1 982 . 
Item 
1 .  Annual Cos t o f  P ower 
2 .  Oil-Electr ic Mo tor 
3 .  Repairs and Maintenance 
Power Un it 
Sys t em 
4 .  Annua l Cost o f  Labour 
5 .  
6 .  
Power Un it Maint enance 
Sys t em Operation 
Annual Electr ic Charge 
Annual Cos t of  C enter P ivo t Operat ion 
To tal Annual Operat ing Costs  -
Per Acre 
Source : AGNET ( 19 8 2 ) . 
Dollars 
7 8 2 . 00 
1 7 . 3  
2 1 . 3 9  
609 . 83 
200 . 5 7 
3 2 5 . 00 
9 6 2 . 5 0 
9 0 . 6 5  
3 , 009 . 25 
2 3 . 15 
9 9  
· Table A . lO :  Annual Operat ing Cos ts f or a H . P . Irr igation Sys tem ,  
Soyb eans , 1 98 2 . 
I t em 
1 .  Annual Cos t o f  Power 
2 .  Oil-Electric Motor 
3 .  Repairs and Ma intenance 
Power Unit 
Sys t em 
4 .  Annual C o s t  o f  Labour 
5 .  
6 .  
P ower Unit Maintenance 
Sys tem Operat ion 
Annual E lectric Charge 
Annual Cost o f  Center P ivot Operat ion 
Total Annual Operat ing Cos t s  -
Per Acre 
S ource : AGNET ( 1 9 8 2 ) . 
Dollars 
1 , 15 2 . 1 7  
2 5 . 4 9 
3 1 . 5 2 
6 0 9 . 83 
2 00 . 5 7 
3 2 5 . 00 
1 , 3 12 . 50 
9 0 . 65 
3 , 7 4 7 . 73  
2 8 . 83 
100 
10 1 
Table A . ll :  Beef Cow Unit , Creep Fed Ca lves Sold in Oc t ob er , 
Replacement s First  Calve as 2 Year Olds , 92  P ercent 
Calf Crop , 16 Percent Rep lacemen t s  Ra ised , One 
Bull per 25 cows . 
Rec e ipt s Unit Quant ity We ight 
S t eer Calf Cwt . . 4 6 
He ifer Calf Cwt . . 28 
He ifer Cwt . . 02 
Cull Cows Cwt . . 15 
To tal ReceiEt s 
Var iabl-e Gosts Unit 
Co rn Bu . 
Oa t s  Bu . 
Al falf a  Hay T .  
Prairie Hay T .  
Nat ive Pas ture AUM 
Cattle Supp · Cwt . 
Salt & Min . Lbs . 
Ve t .  Med . Hd . 
Haul ing & Mkt . Hd . 
Machine & Equip Rep . 
To tal Var iable Co s t s  
Gro s s  Margin 
Source :  Allen and Aanderud ( 1 9 8 2 ) . 
4 . 25 
3 . 7 5 
6 . 00 
1 0 . 00 
Rate per Unit 
2 . 0  
4 . 0  
0 . 4  
1 . 4 
8 . 0  
1 . 8  
5 6 . 6  
Price Value 
60 . 18 117 . 6 5 
5 8 . 5 7 61 . 4 9 
5 1 . 2 9 6 . 15 
34 . 6 5 51 . 9 7 
2 3 7 . 2 6 
Price Value 
0 Tr . 
0 Tr . 
0 Tr . 
0 Tr . 
9 . 5 0 7 6 . 00 
10 . 9 5 17 . 5 2 
0 . 3 3 18 . 70 
7 . 00 7 . 00 
6 . 00 6 . 00 
0 . 9 6 
1 2 6 . 18 
111 . 08 
( 1 )  4 . 2 5 cwt . S t eer and 3 . 7 5 cwt . Heifer are trans f erred out to the 
fat tening a c t ivit ies or are sold . 
( 2 ) Corn , oats , alfalfa hay and prairie hay are trans f erred in . 
Table A . l 2 : Ful l Fed S t eer Calf , Liberal Roughage . 
Receipt s 
Ga in 650 lb s in 11  Months on Feed . 
Death Lo s s  2 Percent . 
Unit Quant ity We ight 
Fat S t eer Cho ice Cwt . . 98 10 . 7 5 
0Eerat ing ExEenses Uni t  Ra te per Unit 
S teer Calf Cwt . 4 .  25 
Corn Bu . 4 8 . 00 
Oa ts Bu . 10 . 00 
Alfalfa Hay T .  0 . 9  
Prair ie Hay T .  0 . 4  
Ca t tle Supp . Cwt . 2 . 25 
Salt  & Min . Lbs . 30 . 00 
Ve t Med ic ine Hd . 1 . 00 
Haul ing & Mkt . Hd . 2 . 25 
Fuel Oil & Lub . 0 
Mach . & Equip . Repair 0 
To tal Var iable Co s t s  
Gros s  Margin 
Source : Al len and Aanderud ( 1982) . 
( 1 )  4 . 2 5 cwt . s te er , corn ,  oats , alfalfa hay , and 
pra ir ie hay are t rans ferred in . 
Price 







10 . 95 
. 3 3 
5 . 00 












24 . 64 
9 . 90 
5 . 00 
1 3 . 50 
1 . 26 
1 . 94 
5 6 . 24 
4 9 8 . 32 
Table A . l3 :  Ful l  Fed He if er Calf , 2 Percent Death 
Lib eral Roughage , Gain 550  lb in 9 . 5  
Mon ths on Fe ed . 
Re ceipts Unit Quant ity We ight 
Fa t Heifer Cho ice Cwt . 
Variable C o s t  
He ifers 
Corn 
Oat s  
Al falfa Hay 
Prairie Hay 
Cat t l e  Supp . 
Salt & Min . 
Ve t Medic ine 
Haul ing & Mktg . 
Fue l o il and Lub . 
Machine & Equip . . Repair 
To tal Variabl e  Co s ts 






T .  





Source : All en and Aanderud ( 1 982) . 
9 . 25 
Rate per Uni t  
4 . 7 5 
4 0 . 00 
8 . 00 
0 . 80 
0 . 20 
2 . 00 
2 5 . 00 
1 . 00 
2 . 00 
0 
0 
Lo s s  
Pr ic e  







10 . 95 
00 . 3 3 
5 . 00 
6 . 00 
0 
0 
( 1 )  3 . 7 5 cwt . heifer , corn , oat s � alfalfa hay , and 
p ra ir ie hay are t rans ferred in . 
10 3 
Value 







21 . 90 
8 . 25 
5 . 00 
1 2 . 00 
1 . 2 6 
1 . 94 
50 . 35 
4 21 . 9 3 
104 
Table A . l4 :  Sow and Two Lit ters , Ra is ing and F inishing But cher 
Ho gs , 15 P igs Sold Per Sow . March and S e p t ember 
Farrowing . One Saved for Replacement from March 
Litter . Market 2 . 25 cwt . But cher Hog . 
Receipt s 
S laughter Ho gs 
Slaughter Ho gs 
Aged Sow 
Variable Co s t s  
Co rn 
Oa t s  
Pig  Creep Ra t ion 
Al falfa Hay 
Legume Past . 
Ho g Supplement 
Salt & Min . 
Ve t Medic ine 





Machine & Equip . Repair 
To tal Variable Co s t s  
Gro s s  Margins 
Quantity 
8 .  
7 .  









Source : Al len and Aanderud ( 1 9 8 2 ) . 
Weight 
2 . 25 
2 . 25 
4 . 41 
Rate per Uni t  
184 . 0  
30 . 0  
5 . 8  
0 . 4  
2 . 0  
1 6 . 5  
1 70 . 0  
2 . 0  
7 . 0  
Price 
4 3 . 
4 3 . 
3 6 . 
P r ic e  
0 
0 
1 5 . 70 
0 
1 5 . 00 
1 7 . 00 
. 33 
4 0 . 00 
6 . 00 
( 1 )  Corn , oat s ,  and alfalfa hay are trans f erred in . 
Value 
7 74 . 00 
6 7 7 . 25 
1 58 . 7 6 




91 . 06 
Tr . 
30 . 00 
280 . 50 
5 6 . 10 
80 . 00 
4 2 . 00 
1 5 . 15 
5 94 . 81 
1015 . 20 
Table A . l 5 : Ten Purchased 
March Market , 
Receipt s 
Slaughter Ho gs 
Var iable Co s ts 
Feeder P ig 40 lb . 
Corn 
Alfalfa Hay 
Ho g Suppl ement 
Salt & Min . 
Vet . Med ic ine 
Haul ing & Mkt . 
Units 
Cwt . 
Machine & Equip . Repair 
Total Var iable Co s t s  
Gros s  Margins 
Feeder P igs , Finished 
Fall P igs in Dry lo t ,  
Quantity We ight 
9 . 85 2 . 25 
Unit Rat e  per Unit 
Hd . 
Bu . 





1 0 . 00 
105 . 00 
• 20 
9 . 50 
80 . 00 
1 0 . 00 
5 . 25 
S ource : Al len and Aanderud ( 1 98 2 ) . 
( 1 )  Corn and alfalfa hay are trans f erred in . 
10 5 
for February-
. 4  to 2 . 25 cwt . 
Price Value 
4 3 . 9 5 2 . 98 
P r ice Value 
28 . 00 28 0 . 0  
0 Tr . 
0 Tr . 
1 7 . 00 1 61 . 5  
. 33 2 6 . 4  
3 . 00 30 . 0  
6 . 00 31 . 5  
9 . 5  
5 38 . 9  
4 14 . 08 
10 6 
Tabl e  A . l 6 :  Da iry Cow , 10 , 000 lbs Manufac turing Milk 
S o ld Per Cow , Replacement s Purcha s ed . 
Rec e ipt s Unit Quant ity We ight Price Value 
MFG . Milk Cwt . 1 00 . 00 1 2 . 00 1200 . 00 
Dairy Calves Hd . . 9 2 1 .  1 00 . 00 9 2 . 00 
Cull Cows Cwt . . 2  11 . 34 . 65 7 6 . 2 3 
Var iable Co s t s  Units 
Dy .  Rep . He ifer Hd . 
Corn Bus . 
Oa t s  Bus . 
Corn S ilage T .  
Al falfa Hay T .  
Prairie Hay T .  
Pas ture AUM . 
Ca t tl e  Supp . Cwt 
Salt & Min . Lbs 
Ve t .  Med ic ine Hd . 
Haul ing Milk Cwt 
Dairy Tes t ing Hd . 
Haul ing & Mkt . Hd . 
Fuel , Oil & Lube 
Machine & Equip . Repair 
To tal Var iable Co s t s  
Gro s s  Margin 
Source : All en and Aanderud ( 1 9 8 2 )  
Rate per Uni t  P r ice 
. 1 7 1 2 00 
4 5 . 00 0 
5 0 . 00 0 
2 . 8  0 
2 . 00 0 
• 2 5  0 
4 . 00 10 . 00 
4 . 00 10 . 9 5 
60 . 00 . 3 3 
1 . 7 5 5 . 8 6  
1 00 . 00 . 30 
1 . 00 1 5 . 00 
1 . 07 6 . 00 
( 1 )  Corn , oat s , corn s ilage , al falfa hay and prairie hay are 
trans ferr ed in . 
Value 






40 . 00 
4 3 . 80 
1 9 . 80 
10 . 25 
30 . 00 
15 . 00 
6 . 4 2 
. 32 
2 . 8 5 
3 7 2 . 44 
9 9 5 . 7 9 
Tab le A . 1 7 :  B i-monthly Labour Requirement s  o f  the 
Lives tock Ent erprises . 
Month Beef Cow Unit Fed S teer Fed He ifer 
Jan . - Feb . 1 . 2 7 . 4  . 4  
Mar . - Apr . 2 . 3 7 . 4  . 4  
May . - Jun . . 95 . 4  . 4  
Jul . - Aug . . 23 . 4  . 2  
Sep . - Oct . . 52 . 2  . 1  
Nov . - Dec . 1 . 2 7 . 4  . 4  
To tal Hours o f  
Labour Required 6 . 61 2 . 2  1 . 9  
Month Hog Farrowing Feeder P igs Dairy Cows 
and Finish 
Jan . - Feb . 4 2 1 0  
Mar . - Apr . 7 0 10 
May - June 4 0 1 0  
Jul . - Aug . 2 0 10 
Sep . Oc t . 7 2 10 
Nov . - Dec . 4 2 1 0  
To tal Hours o f  
Labour Required 2 8  6 60 
10 7 
Tab le A. l8 : Electr icity Rates : Irriga t ion S ervic e , 1 98 2 . 
$ 1 7 . 5 per measured horsepower plus : 
Firs t 500 KWH . p er mea sur ed horsepower @ 5 ¢ p er KWH .  
Over 500 KWH .  per measured horsepower @ 4 ¢ p er KWH . 
Source : Sioux Valley Empir e Electric As sociation , Inc . , 
Colman , S outh Dakota ( 1 9 8 2 ) . 
Tab le A . l9 :  Average Wat er Applicat ion Rat es f or Irr igated 
Crops in Brookings County ,  19 8 2 . 
Crop Acr e  Inches 
C orn 10 
Alfalfa 1 2  
Soyb eans 8 
Source : C luever , Agr icultural Engineering Ext en s ion 




Table B . l :  Irriga t ion F ixed C o s t s  As suming a 10  Percent 
In terest Ra te . 
· Annual Co s t  
We ll 
Pump 
Power Un it 
Elec tric Switches 
Sprinkler System 
Electric S e rvice 
Deprec iat ion 
Tax & Ins . 
Es timated 








H . P .  
484 . 6  
3 8 5 . 4  
2 7 1 . 9  
68 . 0  
3 2 09 . 2  
2 63 . 3  
2 5 4 9 . 0  
4 24 . 9  
L . P . 
484 . 6  
3 64 . 1  
2 71 . 9  
68 . 0  
3383 . 3  
198 . 0  
2 5 88 . 0  
4 31 . 4  
To tal Fixed C o s t  $ 7 , 65 6 . 3  $ 7 , 78 9 . 3  
Source : AGNET ( 1 98 2 ) . 
Table B . 2 :  Irriga t ion Fixed Co s ts As suming a 1 6  P ercent 
Interes t  Ra te . 





Sprinkler Sys tem 
Elec tric S e rvice 
Deprec iat ion 
Tax & Ins 
To tal Fixed C o s t  
Source : AGNET (1 98 2 1 . 
Es timated 








H . P  • . 
64 6 . 2  
4 94 . 7  
3 5 1 . 4  
88 . 4  
4033 . 3  
3 4 2 . 3  
2549 . 0  
4 24 . 9 
$8 9 30 . 2  
L . P . 
646 . 2  
46 7 . 8  
351 . 4  
88 . 4  
4 25 4 . 0  
25 7 . 0  
2588 . 0  
4 3 1 . 4  
$ 9084 . 2  
110 
111 
Table B . 3 :  Machinery Comp lement , Purchas e Price , Average Value and 
Annua l Depreciat ion for the Repres entat ive Farm . 
Annual 
I t em Purchase Price Depr ec iat ion Average Value 
Tractor 16 5 Hp . 51 , 2 9 1  3 , 44 5  34 , 062  
Tractor 100 Hp . 2 9 , 1 7 6  1 , 9 60 19 , 3 7 5  
Ford Truck 2 T .  10 , 800 1 , 0 49 6 , 602 
4x4 P ickup 12 , 583 1 , 2 64 7 �i524 
S . P .  Comb ine 20 ' 56 , 534 4 , 3 3 7  34 , 844 
S . P .  Hay Swather 10 . 5 ' 1 1 , 9 15 9 4 8  7 , 1 7 4  
S talk Shreder 3 , 5 25 33 7 2 , 17 5  
Anhydrous App l icat or 3 , 5 7 6  2 8 7  2 , 13 9  
P lough 6- 1 6" TS-SM 4 , 3 2 6  3 4 7  2 , 588 
D isk 2 2 ' 7 , 05 6  5 6 6  4 , 2 2 1  
S p ike Harrow 694 55 415 
F ield Cul t .  4 , 314 3 4 6  2 , 580 
Cyclo P lant er 20 ' 1 1 , 2 3 7  9 0 2  6 , 7 22 
Baler (medium) 6 , 048 5 7 8  3 , 7 32 
Bale Wagon 6 , 09 6  5 4 6  3 , 9 61 
Loader 450 3 6  2 69 
Sprayer 8 Row 1 , 224 98 7 32 
Total $ 2 2 1 , 445 $ 1 7  2 1 0 1  $ 1392 115 
S ource : Allen ( 1 9 82 ) . 
112  
Tab le B . 4 :  Machine ry Fixed Co s t s  of  the Representa t ive Farm . 
Tax 
1 39 , 11 5  X . 01 = 1 , 3 9 1 . 1 5  
Hous ing 
1 39 , 1 1 5  X . 01 = 1 , 3 9 1 . 15 
Insurance 
1 3 9 , 11 5  X . 006 = 8 34 . 6 9 
Interest 
1 3 9 , 11 5  X . 105  or . 16 5  = 1 4 , 607 or 2 2 , 953 
Source : Tax , Hous ing and Insurance coef fici en t s  from Allen ( 1 9 8 2 ) . 
Table B . 5 :  Pur chas e Cos t of a Center P ivo t in Brookings County , 
19 8 2 . 
I t em  
Center P ivot 
Power Unit 
Pump Unit 
Electric Swit ches 
Elec tric S ervice 
Wel l 
Tota l Cost  
Irr iga tion Syst em 
High Pres sure 
2 7 , 500 
3 , 650 
2 , 6 50 
680 
2 , 633  
5 , 385  
$42 , 49 8  
Low Pres sure 
2 9 , 000 
3 , 45 0  
2 , 6 50 
6 2 7  
2 , 03 3  
5 , 3 8 5  
$ 4 3 , 14 5  
113 
Tab le B . 6 :  Leas ing Cos t for an Irrigat ion Sys t em ,  Bro okings County , 
1 9 82 . 
Purchase Pr ice 
Payment s  
7 annua l paymen t s  
8 th year downpaymen t 
Irrigat ion Sys t em 
High Pressure 
$42 , 4 98 
$ 7 , 4 3 7  
$ 4 , 3 14 
Low Pres sure 
$ 43 , 14 5  
$ 7 , 5 50 
$ 4 , 2 49 
